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PREFACE. 

The design of this small work is to make students 
familiar with the principles of Pbysical Diagaosis, as 
practised for the investigatipn and diagnosis of dis- 
eased states of organs. Description of diseases and 
matters of semeiologj are supposed to be learned from 
other sources. 

JOHN O. THOEOWGOOD. 



Wklbbck Strekt, W., I88O1 
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AIDS TO PHTSICAL DIAGNOSI& 



SECTION I. 

SZAIONATION OF THE PHARTNX AND LABTRZ. 
LABTNOOSOOPT. BHINOSCOPT. 

The eavity of the pharyiix opens into the oesophagus at a point 
bounded posteriorlj by the fifth cervical vertebra, and aiiteriorly 
by the posterior portion of the cricoid cartilage. The cavity 
extends upward8, as the na8o-pharynx, to the builair procesa of 
the occipital bone, bUt this portion is not seen in ordinary 
inspection of the throat. 

For purposes of examination the patient mnst be placed oppo- 
site' a good light ; and, when he has opened his month, the 
tongue should be gently drawn f orwards and downward8, rather 
than merely depressed, by a spatula, so that thus it may be out 
of the line of vision. The parts to be first examined are the 
pillars and arches of the soft palate. Normally often redder 
than the surrounding mucous membrane, these stmctures should 
appear free f rom any traoe of catarrh, and the arches on each 
side of the nvula should be well-formed and 8ymmetricaL The 
uvula should not be swollen or unduly pendulous; and the 
tonsils, if healthy, 8carcely visible. When the patient inspires 
deeply through the throat, the posterior surface of the pharynx 
comes well into view, and should not be rough or granular- 
looking, nor should it ezhibit anj sign of vei^gus congestion, 
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ne nuJI nodnlei tiiat are 
attm are caond hj ihe presenoe of smaJU follicolar glsndi^ «nd 
tibe mhfAe am eo pi membrane is eoTeied witfa paTement eph- 



A traadneent appeanmoe abont the edge (tf tbe utoIa and 
palattne ardies tndicat« oedem» (tf the parts; and mnch 
catanlial mneiis indlcat« ooid canglit or an nnhealth j state o€ 
tibe di^eatiTe oigam. Under either of theae oondifciona tfae 
▼oiee will be tfaiek, hnakj, and oaaaL 

LASTVflOfGOFT. — Tbe Urjta. U eiamined bj means of tfae 
\$rjngoK0fe. In the bert f onns (tf the laijngosoope, a 
mirror lixed to a q>ectade-frame bj means ol a ball-and- 
•odcet joint, is fdaoed bef ore the eje of the observer, ^pposite 
to wb<ai sits the patient with his head thiown slighUj back 
tniSi \m mooth open. A lamp is placed on a level with the 
patienf s left eje; bom. which the light, falling on the reflecting 
minor, is projected into the throat, and so illimimes the small 
laijngeal mirror whidi is held bj the pbjsician jost over the 
]aiynx, and in niiidi, therefore, the Utfjngeal image is readilj 
aeen bj him ashe looks through the small apertnre in the centre 
of liis reflecting mirror. 

As soon as a ray of light is clearly thrown f rom the reflector 
OB to the nvnla of the patient, the observer most take the 
warmed laijngeal mirror in his hand as he woiild a pen, and 
pAM it over the dorsmn of the tongne, which cigan mnst be 
drawn well f onrard by tbe &ee hand grasping its tip with a soffe 
ni^kin. 

He shonld then paas the mirror backwardB tiU it reaches the 
iiTula, čare being taken not to tonch the surface of the tongne^ 
as reiching woald then be the result. 

Tbe laryngeal mirror being thns in position, with its metallio 
flurface gently pressing the uvnla npwards and backwardB, the 
patient mtist be directed to saj ' eh ' or ' ah/ and the image of 
the lar3mz will then be seen reflected in the mirror. A little 
movement of the mirror to right or left, np or down, will bring 
ali the parts of the larjnz mider inspection. First will be seen 
the back of the tongue and its papills ; then, at the top ol the 



mirror, comes into view the epiglottis and the glosso-epiglottidean 
ligaments. From each side of the epiglottis extend the ary- 
epiglottidean folds, containing the small prominences known as 
the cartilages of Wrisberg and of Santorini. These last car- 
tilages surinoant the arytenoid cartilages, and are seen at the 
bottom of the mirror. Between the aryteno-epiglottidean folds 
and the true vocal cords is seen the red mucoiis surface of the 
ventricular bands or false vocal cords, containing in their free 
edge the thyro-arytenoid ligaments. Between these ventricular 
bands appears as a dark line on either side the ventricle of the 
larynx ; by tuming the mirror so as to get a lateral reflection, 
the space of the ventricle is better discemed. Below these parts 
are seen the true vocal cords shining like mother-of-pearl, and 
moving to and fro in the acts of phonation and respiration. 
Beneath the cords can sometimes be seen the rings of the 
trachea, and, rarelj, the opening of the right bronchus. 

The true vocal cords constitute the limit of the greater part 
of the rima glottidis. Posteriorly they are continuous with the 
vocal process of each arytenoid cartilage, so that the anterior 
part of the chink of the glottis is ligamentous, and the posterior 
part or base of the lozenge-shaped chink is cartilaginous. The 
vocal cords are covered with pavement epithelium, the rest of 
the laryngeal epithelium being ciliated. 

It should always be remembered that the parts of the larynx 
seen to the right and left in the mirror correspond with the 
patienfs right and left ; thus there need be no confusion in de- 
scribing the appearance of the parts as seen by the observer. 

The opening of the glottis is bounded laterally by the ary- 
tenoid cartilages and vocal cords ; its apex is the thyroid angle 
or anterior commissure of the vocal cords. This aperture dilates 
in inspiration and contracts in expiration and phonation. To 
see it dilate, the patient must be directed to inspire deeply, and 
tben the posterior and anterior wall of the larynx are well 
opened to view. The ai^tenoid cartilages, surmounted by the 
cartilages of Santorini, will be observed widely to separate, and 
thus to display the rings of the trachea. 

Sometimes the ventricular bands or false vocal cords approach 



«0 AMT tbe m«dlati line m to hide tfae trneTocal eords from 
vi«w. In mscb * caae * deep inspiration will canse a foU separa- 
ti<m'of th« vetitricular bands, and then ihe white tnie cords are 
Meen htthm the ventricies of the larynx. 

Th« eolour of the ei>igIottis is like that of the iimer sorfaoe of 
tha oy*t\idH ; in Mhape and size this cartilage varies mnch, and 
for a rii(ht undenttanding of its different sizes and forms I must 
rijfdr the reader to the ezcellent plates and descriptions given 
In Mr. LenDox BrowDe'f recent work on the ' Throat and its 

lilMAMdf.' 

An inflamod and catarrhal condition of the lai^nz is known 
by the tpiglottis, on its posterior surface especiallj, being tumid 
and vary red. The arytenoid cartilages also may be of a deep 
rtd oolour, and swelled to the size of peas or small beans. The 
Huptirior or false vocal cords may be affected by catarrhal in- 
Hainination, and, losing their natural pale red hue, they become 
dott))er in colour, and by swelling encroach on the ventricles of 
the larynx, so as to obsoure the true cords. When these last- 
namad structures are inflamed, they lose their white colour and 
iMOoine injeotod with an irregular red mottling. If the inflam- 
uiation be severe, the margin of the true cords is rounded from 
u)don)a, and respiration obviou8ly much impeded. In these 
oattvrrhal oonditions of the larynx, strings of viscid mucus ara 
uften seon extending across the laryngeal aperture. 

In narrowing of the laryngeal aperture inspiration is observed 
to be 8low and prolonged, and may be accompanied by a crowing 
sound, or stridor, as is observed in the čase of children when the 
rima glottidis is constrioted by croupous inflammation. 

Should it be observed that the patient cannot form a properly 
■oimding cough or sneeze, attention should be directed to the 
wiiiy in which the vocal cords come together, for the probability 
kU^at one of them (u8ually the left) will be observed motionless 
when aa attempt at phonation ia made. This indicates paralvsis 
of the adduotor nrasdee of the vocal coid, and mav be due to a 
tuoMMur withiii the thorar pressing on the motor nerves of the 
iMTas« Altar a irliilfi the aijtenoid cartilage and vocal cord on 
41» (ililjMd iida boooM dmnk aad wasted bj atrophy. 



When tl)e mucons membrane of the laTynx Is seen to be thick- 
ened and covered with irregular prominences, it is probably the 
early stage of larjngeal phthisis, and bef ore long ulcers will form 
on the cords and on the posterior surf ace and cushion of the epi- 
glottis. These ulcers are irregular, with * nibbled ' look at the 
edges, covered often with purulent secretion, and once formed, 
8carcely ever get well. 

The sjphilitic ulcer of the larynx usually attacks the cords 
and the surface of the epiglottis ; it is 8low in development, and 
very often circular, with 8harply defined edges. The ulcers can 
be healed under a proper course of anti-8yphilitic treatment ; but, 
if neglected, they spread and caose destruction of the epiglottis 
and of the other laryngeal structures in a most serious way ; 
hence the great importance of early recognition and treatment. 
Morbid growths in the larynx often interfere very seriou8ly with 
the act of speaking ; they are Bearly alway8 f ound attached. to 
the vocal cords. Cancer, when it attacks the larynx, spreads 
usually to this organ from some contiguous part. 

(Edema of the larynx or glottis may be a result of inflamma- 
tion, or it may be part of a general state of dropsy or anasarca. 
The parts are tumid, and respiration much obstructed. Examina- 
tion by the laryngoscope under these conditions is often imprao- 
ticable, and the diagnosis is made by observing the aphonia, the 
harsh, barking cough, and the difficult, hissing inspiration. The 
finger passed deeply into the throat will detect the swelling about 
the epiglottis and the rima glottidis. 

BHfNOSGOPT. — ^The naso-pharynx and nasal passages may 
be inspected by means of a lai^ngeal mirror fixed on a slightly 
curved shank, and turned upwards just in the opposite direction 
to that employed in laryngoscopy. Khinoscopy is a more diffi- 
cult process than laryngo8copy. Where a pendulous tumour or 
nasal polypus occupies the posterior nares and extends down 
behind the soft palate, its relations are best made out by means 
of the finger passed deeply behind the soft palate. Further 
knowledge may be acquired by dilating the anterior nares by 
Browne'8, or El8berg's trivalve nasal speculum, and seeing how 
.much of the tumour can be thus brought into view. 
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SECTION IL 

TOPOOBAFHT OF THB CHBSSi 

The ANTEBIOB part of the chest comprises : 

1. SUPBA-OLAVICULAR region, a triangtdar space containing tlie 
apex of the lung on each side, with portions of the sub-clavian and 
carotid arteries and sub-clavian and jugular veins. The first rib 
forma the floor pf this region. 

2. CiiAVicniiAR region, comprising the parts Ijing beneath the 
clavicle, which consist of lung ; and, on the right side, at the 
stemal articulation, the innominate arterj. 

8. Infba-olavioulab region, extending down to lower border 
of third rib and containing the upper lobe of the lung, and on 
the right side, close to the sternum, the superior cava and apor- 
tion of the aortic arch. On the left side the inferior border of 
this region corresponds to 'the base of the heart. The right 
bronchus passes off just behind, the left a little below the second 
costal cartilage. 

4. Mammabt region, extends down to the sixth rib. On the 
right side there is lung substance, and between third and fifth 
ribs, close to the sternum, lie the right auricle and part of right 
ventricle of the heart. 

On the left side the anterior edge of the lung passes outwards 
and downwards from the level of the fourth cartilage, leaving a 
f ree space for the heart The left auricle and ventricle lie withiii 
this region. 

5. Infba-mamhart region contains on right side the liver and 
small portion of lower border of lung. On left side are contained 
the stomach and anterior edge of the spleen, and small part of 
left lobe of the liver. 

6. SuFBA-STEBNAL region is a small part bounded belowby the 
n Afy*Ti of the sternum, and lateralljr by the stemo-mastoid muscles. 



o 

It contains the tracliea; and !n some cases ihe arch of the aorta 
reaches its lower border. 

7. TJppER STERNAL region is that part lying above the level of 
the third rib. It contains the left innominate vein, and the ascend- 
ing and transverse portions of the aortic arch ; the pulmonarj 
artery ; the aortic valves close to the lower border of the third 
left cartilage, the pubnonarj valves a little higher up, and the 
trachea with its bifurcation on the level of the second riba. At 
this point the edges of the two lungs come close together. 

8. LowEB STERNAL region contains the right, and part of the 
left ventricle of the heart, and interiorly a portion of liver and 
stomach. The mitral valves lie at the upper part of this region, 
close to the left edge of the stemum ; the tricuspid valve is 
nearer the middle line and more superficiaL 

9. AxiLLARY region, on each side contains the upper lobes of 
the lung, with the main bronchi lying deeply. 

10. Infba-axillaby region contains the ]ower edge of the 
lung sloping downwards and backwards. On the right side is 
found the liver, and on the left are situate the spleen and 
stomach. 

POSTERIOB PART OF THE CHEST. 

11. The UPPER or supra-soapular regions contain the pos- 
terior part of the apex of the lung on each side. 

12. The INFRA -SCAPULAR regions contain the lungs asJaras 
the eleventh ribs ; and then, on right side, comes the liver ; and 
on the left a portion of the intestine and spleen. Close to the 
spine on each side lies a small upper portion of kidney. 

13. The INTER-SOAPULAR region, or space between the inner 
edge of the scapiila and the spines of the dorsal vertebrse, con- 
tains lung-substance, the main bronchi, and the bronchial glands. 
It also encloses, on the left side, the cesophagus, and, from the 
third or fourth vertebra downwards, the descending aorta. The 
bifurcation of the trachea takes plače in the middle line. 
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SECTION IL 

PHTSIOAL DIAONOSIS OF DISEASBS OF THE BESPIBATOBT 

0B6ANS. 

INSFEOTION OF THE THOSAX.~Shape and Movements.-— 
In examining the thorax by inspection, the chest must be un- 
covered and the patient made to sit, lie, or stand in a good light. 
Note should then be taken of the movements of elevation and 
expansion as the breath is drawn, and these movements viewed 
anteriorlyy laterallj, posteriorlj, and from above downwards, the 
observer standing above and looking down at the movements of 
the chest of the patient sitting below. 

Note should be taken of any enlargement of the cutaneons 
veinsi for this may indicate obstruction to the circulation be- 
neath, and attention should be paid to any irregularity or 
thickening about the ribs or their cartilages. Lateral flattening 
of the ribs, and consequent diminution in the lateral diameter of 
the thorax with protrusion of the stemum, is observed in chil- 
dren affected with rickets. There is also seen a groove on either 
side of the stemum, extending from the first to the ninth ribs 
along the line of junction of the ribs with their cartilages. This 
change is produced by the recession of the thoracic wall during 
inspiration. The groove extends further down on the left than 
on the right side, in consequence of the support given by the 
liver to the thoracic wall on the right side. The chest of » 
rickety child is often covered with hairy down, and its f orehead 
is 8quare in form. Obstruction to entry of air into the lungs by 
partial occlusion of the windpipe or of the bronchi by spasmodic 
asthma in the child, often leads to a retraction and falling in of 
the lower part of the thorax. Very great retraction and collapse 
of the lower ribs, and forcing forward of the stemum, like the 
keel of a boat, produce the * Pectus Gariniforme/ 
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A we11-fonned thorax is 8ymmetrical on its two sides, its 
anterior walls arch forward slightlj to line of nipples, and 
thence slope downwards to the lower ribs. The nipple line 
corresponds about to the level of the fourth interspace. 

Under certain conditions the conformation of the thoracic 
parietes may be changed as a result of imperfect development 
independent of any diseased action. In this way is produced 
the long narrow cheit with wide intercostal spaces, and sinking 
of the manubrium stemi so that it forms an angle at the point 
where it joins the body of the bone. This form of chest is 
U8ually associated with more or less delicacy of . lung. 

Pathological changes in the shape of the thorax may be thus 
arranged : 

1. General bilateral bulging and eniargement, with increase 
in ali the diameters of the thorax. This condition constitutes 
the 'barrel>8haped chest/ and is observedin advanced large lunged 
emphysema, resulting usually from long standing bronchitis. 

It will be observed that in these emphysematous chests very 
little differenc« in circumference takes plače in the movements 
of inspiration and expiration, the lungs being distended in a 
permanently inspiratory position. 

2. Unilateral dilatation of the chest may be dne to an exces- 
sive plemitic effusion on that side. This great distension of one 
side of the chest indicates a large amount of fluid which has 
pressed the lung well back against the spine. Before such dis> 
tension of the chest wall is observed, it wiU be noticed that the 
intercostal spaces are flattened, so that the extemal snrface of 
the chest feels even and smooth to the applied hand. 

A large distension of one side of the chest will also cause dis- 
placements of organs by pressure. Thus the heart is can-ied 
over to the right by fluid in the left chest, and liver or spleen 
may be pressed downwards by a collection in the thoracic cavity 
above these organs. 

Accumulation of air in the pleural sac (pneumo-thorax) may 
cause enlargement of the side. This effect is brought about by 
» sudden laceration of the lung by an injury, or the ulceration 
of » superflcial tubercular deposit or cavity. The lung shrinka 
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and oolUpiei, whne the thoracic wall becomes more and mora 
dlstended with pent-up air. The rapid development of this 
Htate of chest, and the tjmpanitio sound of the chest when 
Mtruok, lerve to dUtinguish it from a distension by fluid. When 
a pneumo-thorax has formed, howeveri fluid soon collects in the 
ploural cavity (hydro-pneumo-thoraz), and then a splashing sonnd 
ii heard on ihaking the patient. 

8. Tumoun within the chest may cause nndue bulging of some 
part of the cheit wall. A bulging of the lower part of the right 
ohest niay be caused by enlargement of the liver. 

Oontraotion of one side of the chest may be due to the absorp- 
tion of an old pleuritic effusion. The lung having been long 
■ubjected to pressure from a coUection of ftuid, is so de8troyed 
that it will not expand when this pressure is removed ; hence the 
f alling in and oontraotion of* the chest walL In these cases the 
ribs are drawn bo dose as to overlap one another, the nipple is 
nearer to the stemum, and the shoulder>blade to the vertebral 
oohimn on the affected side. The shoulder is drawn down, and 
the spine curved with its convexity towards the sound side of 
the ohest. The diaphragm and liver, on the right side, may be 
drawn up ; and, on the Icft side, the heart may be drawn away 
from its normal position, even into the left axilla. 

These signs of a contracted chest af ter absorption or evacuation 
of fluid are often seen very well marked in the cases of growing 
ohildren. 

Gircumscribed local depressions on the surface are due to 
shrinking of the subjacent lung, and may be caused by the con* 
traction of a phthisical cavity, or condensation of lung tissue 
over a dilated bronchus. These local depressions should be 
looked for in the upper and anterior part of the chest wall. 

In interstitial chronic pneumonia, cirrhosis of lung, or fibroid 
phthisis, the affected side, usually the right, is contracted, but 
the spine and shoulders are not altered, as they are in contraction 
of chest af ter pleurisy. 

Tuberculosis and primary eancerous infiltration may also act 
'as causes of retraction of the chest wall. 

tfENSTTBATIOK OV TEE CHEST is best effected by means of 
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two tapes joined at the commencement of their scales and fixing 
tbem at this line of junction over the spine. The movement of 
each side of the chest in deep inspiration is thus readilj ascer- 
tained. It should be remembered that in right-handed persona 
the right chest has always an inspiratory excess of half>an-inch 
over the left. About thirty-three inches maj be taken as the 
normal girth of a healthj chest. To trace a gradual retraction 
of the chest wall, as in an absorbing pleurisj, a narrow strip of 
lead should be moulded to the contour of the chest, then caref ully 
laid on a piece of paper and traced by a pen or pencil. Com- 
parison at intervals of such tracings will 8how at what rate chest 
contraction is progressing. 

The antero-posterior measniements of the chest are obtained 
by applying a pair of common steel callipers, and observing the 
divergence of the blades. * 

HOVEHEKTS OF BESPniATION.^Dnrmg inspu^tion a 
movement of expansion and elevation takes plače in the thoraz. 
In the first of tfaese movements the stemum and antenor 
segment of the ribs pass forwards, the lateral outwards, and the 
posterior backward8. The intercostal spaces in ordinarj calm 
breathing remain yisibly holloWy the ribs diverging in forced 
inspiration and converging in ezpiration. 

In the elevation movement of the chest the antenor and lateral 
wal]s are drawn npward8. 

During expiration the wall8 of the chest are restored to their 
previous condition by the movements of retraction and depres- 
sion. The lungs, nnless fixed by morbid local adhesions, follow 
every movement of the chest walL 

Supposing the time oocupied by a respiratorj act to be repre- 
sented by 10, the value of the visible duration of inspiration 
would be represented by 6, that of expiration by i, and the 
intervening paose by 1. 

The abdominal movements of respiration differ mnch in the 
two sexes. The ordinaiy calm breathing of a man is effected 
mainly by the descent of the arch of the diaphragm, so that in 
counting the respirations of » male, the hand should b^ applied 
over the epigastrium« 
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f II Hm Umuih, $hdmabud ezpsamtm is afanoat ml, and mlwa9B 
pfM^ffi^fr it» tirne to tbe ^^iper oortal movement, henoe, in eoani- 
k^ ilMr riMf^niiioD ci • lemale, tbe hand mait be plaoed over 
tl»« ftffpiff Mrd M tbe cbeit 

TStH tfKpMuAft moremeiit of tiie cfaegt can beroogfalj eatrmated 
V *^h^^ ^^ pftlm« of the hands mider each cUTicle wlule 
tiM {;*il«iii lnif|Hre« deeplj. By practice tbe ooTTespondenoe in 
imputmUftt id tb« two lAdeM can be Terj £airly judged hy this 
fri^h/KL To gafn a more accurate knowledge, two pieces of 
uumiutinu tap« »bottld be joined at tbe commencement of tbeir 
mnAMt %tuX tbe inea«ureinent made by placing this point of 
jfjfiotUm over the «pine in the manner abreadj described. In 
M\drttfit th/iradc expanfion is greater, and abdominal breathing 
Uim tbati in tbe adult. 

ChANt movoment may be much cLanged by disease. In peri- 
t()tililNf and dlapbragmatio plourisj, but little abdoininal move- 
fn«ni wiU be Noun ; and in intercostal neuralgia, pleurodjnia, 
and iho otitNet of pleuriiiy, movement will be notably diminished 
on ihe afTootod uide. More or lesa tendemess on pressure will 
be foiuul at the part where thii limitation of tboracic movement 
I« nioni niarkod. 

Honitttlnio« the reiplratory movements exceed those of health. 
If the Ui)i)ttr air pasiagei are obstructed by laryngeal 8welling 
or Mioppivgo, thon tho ohost will aotually retract during inspira- 
ttoni whlU the abdomen enlarges from the descent of the dia- 
phratfUti In highly devoloped vesicular emphysema of the lungs, 
%\w Vww interooftal apaoes wiU be seen to fall in during inspi- 
ratton. The oaute of this i« the rarefaotion of the air within 
Uit hin|it*i i^nd tht oon«equent preponderanoe of the extemalover 
tlie ini«rniU atimitpherio pressure. The retracted state of tbe 
lower intoroostal spaoes, and the foroing forward of the stemnm, 
m*0n in oase« of * pigeon breaat,' are oonditions due to obstructed 
iusptratiiui, dating usuaUy from infancy» at a time when the 
thiUNiwto walU are young and yielding» and so easily forced oni 
uf eUai^« Vy un\Muai and irregular respiratorj strain. 

In iKm^e oimsumpUve persons, with the upper part of the Imigs 
4iMi^td l]|y disoM«) it wiU be aeen tbat the lower lobes of the 
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Inngi aot v!goronBly, the diaphragm contractfng po1^erfally. In 
those who are empby8ematou8 from old standing bronchitis but 
llttle movement of the thorax will be seen save in an up and 
down direction, with much straining of the stemo-mastoidi) and 
other muscles of the neck. 

FBEaUEHCT OF BESPIBATION.~A healthy adult man 
breathes from 14 to 18 times in a minute. A new bom child 
breathes about 40 times per minute. Increased action of the 
heart by exertion quickly increases the rate of the respirations. 

Various morbid causes may lead to an inerease in the respira- 
tions, and they may rise as high as 60, 70, or 90 per minute 
In an acute attack of spasmodic asthma, due to constrictive 
narrowing of the smaller bronchi, the respirations may quickly 
reach 80 in the minute. In some abdominal diseases, as ovarian 
tumour, dropey, etc., rapid and difficult breathing is 8peedily in- 
duced by the recumbent position. 

In f evers, respiration is usuftlly much quickened. This appears 
to be a result of the high temperature, for the pulse does not 
always rise in correspondence with the respiration. 

In pleuri8y and pneumonia the respirations are notably 
quickened. 

In laijngeal obstruction inspiration may be much prolonged, 
V} that the respirations become abnormally slow. The same 
oondition is observed in croup. In some diseases of the lungs, 
followedby affection of the brain, a great slowness of the respira- 
tions bas been noted. Respiration may fall as low as 8 in the 
minute. 

The ratio of the respiration to the pulse is important ; mor« 
80, indeed, than any absolute frequency of pulse or respiratioa 
taken alone. In the adult the natural ratio is as 1 : 4, or 1 : 4'6 
Dr. Wal8he has reoorded as eztreme pulse-respiration ratios 9 : 1 
in chorea ; 1 : 1*25 in acute pneumonia. In hy8teria the range 
has varied from 6 : 1 to 1*8 : 1. 

In paralysis of the vagus nerve from pressnre of a tumonr, or 
other oause, respiration has been noticed to fall as low as 12 per 
minute. 

There is a special form of dyBpncea known aa Oheyne»8ioise$ 
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respiratiofi, met witii in some f onns of dHnjtro of the bcart snd 
bnin, wliich consut in a zegnlarij oecamng panse, lasting J — ^1 
miznite, daring which le^nratiaD is eompletefy suspended 
This soKpeimaa Is i^eoeded bj shoii shaOov inspiratioii, becom« 
ing at length Tezj difficolt, then the nsfintioa beoomes agaii 
BhaIlow, aod eventoallj comes to a standstUl, as jnst indicated 
The whole cjcle of tbe aboTe phenomena is woiked in aboat 1 j 
minntes. This fonn of djapncea is ol Teij soioiis impoit^ and 
osnallj betokens a f atal lesnlt. 

In persons prone to attacks of dyspnm a it wi]l be observed 
tiiat the aocessoij mnsdes of inspiration, sodi as the stemo- 
mastcnd« scalenns aod omo-hjoid, stand ont prominentlj. In 
snbjects of old emphjBema and asthma, this conditi<m of th^ 
mnscles is weU 8hown. Sometimes, where eipiration is veij 
difficnlt and impeded, the oontractions of the accessoij erpiiatoi^ 
muscles of the abdomen can be plainlj seen. Nonnallj ezpira- 
tion is effected bj the elasticity of the Inngs alone, bat wheii 
this natoral elasticitj is diminished by emphjsema <» brondiia] 
catarrh, then eipiratoij aid from accessoij (abdominal) mnsdfifl 
isreqmred. 

When a patient can lie flat on his badc, his djspnoea is bjr no 
means seTere, bat as it increases, he has to raise himself, till at 
last he sitsap erect, and is then said to be.in a state of orthopnaei, 
a form of breath-difficalty asaally seen in the instanoes of asth- 
matic persons, and of those who have dropsj connected with 
disease of the heart. Waldenbaig and others have proved that in 
healthy persons the power put f orth in expiration exceeds that of 
inspiration. 

TACTILE EZAKIHATIOH, OB PALPATIOV, OF THS 
THOBAX. — ^After the expansion of the two sides of the chest 
has been estimated by the applied palm or surface of the hand 
during deep inspiration, ezamination shonld be made by touch 
and pressure over the riba and intercostal spaces, to see if thera 
be any tendemess on pressure. 

Pain due to periostitis of a rib will be inoreased by pressore ; 
so.too will pain due to pleuri8y, if pressure be made over an in- 
tercostal space, and this pain on pressure is a8ually confined to 



17 . 

the seat of the pleurisj, and does not extend i)ackwards along 
the course of a nerve, as it does when due to intercostai neuralgia. 

VOGAL FBEHITUS is a vibration of the wall8 of -the thorax, 
perceptible to the hand during speaking in a loud ringing voice. 
This vocal fremitus is always most evident on the right side of 
the chest, tha right bronchus being more capacious than the left, 
and it is generally more perceptible in the upper than in the 
lower part of the thorax. Vocal fremitus is entirely abolished 
when one side of the chest is full of '^ fluid, but if the lung be 
inflamed, as in pnenmonia, with its parenchjma Consolidated 
and jBrm, then the vibration on making the patient speak is 
notablj increased. Thickening of the pleura may cause a 
very distinct vibratile thriU, felt by the hand applied during 
respiratorj movements. 

Bronchial fremitus indicates the presence of diffused bronchial 
catarrh, and is a noteworthy symptom in the bronchitis of chil- 
dren, as, owing to imperf ect expectoration, mucus collects largeiy 
in the bronchL In vesicular emphysema, vocal fremitus is 
8carcely perceptible unless bronchitis co-exists. Fluctuation 
in the thorax is occasionally felt when much fluid is present in 
the pleurai cavity, by placing the palm of one hand^at the back 
and tapping on the front with the iBngers of the other hand. 
Fluctuation of fluid iiji pulmonic cavities of laige aize has been 
now and then detected. 



SECTION IV. 

TOAGNOSIS BT FEBOUSSION OF THE THOBAX. 

Pebottssion 18 a most important aid to the physical diagnosis of 
disease in the thorax or abdomen. What is called immediate 
percussion consists in striking the thorax directly with the tips 
oi the fingers. It is a method now abandoned, as it does not 
enable ua to distinguish with sufScient predsion between the 
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bammer on an irorj diac pkaimeler. Tor Baiked differenees 
of resonance, as beiween limg and firer »n««^, are dearif 
demonstraied bj this inatnanent» boi the finer diffinoioea ia 
tone are far better jodged by tiie mrthnd of d^tal petcnEiraL 

V(j»rnoji or thb PATOBTahoald, if poosible^ be that of sUnd- 
Ing ar sliting ; more aocorate lesnha being then obtained tl»«» 
where tbe paUent ia recnmbent in bed. Wbile tbe front of the 
chost iš perctiMed, the arms shoold hang looselj by the sides. 
The hancU may be clasped acroos tbe top of the head duing per- 
otUMicm of the lateral and arillarj regions, and during ezanuna- 
tif/n of the back the head must be bent forward and the aniu 
tlghtljr cromied in front. 

Peroumf on shotdd commence at the snpraclavicnlar region, and 
prooeed gyininetrically downward8 on each side, till, on the left 
■Ido, at the fourth rib, the heart is encountered, and the note on 
Mtrlkitig beoomea therefore dull as we paas from the air-contain- 
ing reif)nant lung to the lolid heart. On the right side in health 
we flnd reionanoe to oease at the sizth rib, where we come over 
the dull-iounding livei^ 
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PBOFEBTIES ^F THE PEBGTTSSION SOimD IN VABIOTTS 
BEGIOHS Dr HEALTH AHD DISEASE.-.The resonance of the 
percussion note over healthy lung is dne to the vibration of the air 
eontained in the puLoionaij vesicles, in part also to the vibration 
of the thorado parietes. The greater the body of healthy lung 
beneath the spot stmck, the lower will be the pitch, the longer 
the duration, and the softer the quality of the percussion note. 
About the fourth interspace, on the right side, a perceptibie 
elevation of pitch on percussion will be rema^ked ; at the same 
tirne the applied finger will recc^ise an increased sense of re«* 
sistance to firm percussion. The cause of these changes is that 
the liver lies here behind the shelving border of the lung. On 
deep inspiration a portion of lung fills out and extends in front 
of the liver, a fact that a skilful percusser will be able to 
demonstrate by uaing veiy gentle percussion after a very com« 
plete inspiration. 

At the level of the fourth rib on the left side, the lungs diverge 
and percussion beoomes dull f rom f alling over the heart, and this 
dulness can be f ollowed outwards as far as, or, with a finnly given 
blow, a little beyond, the left nipple. 

The supra-stemal region gives a tubular note on percussion, 
but sometimes this is modified if there be much cellular sub- 
stance beneath at the top of the mediastinum. Below the third 
rib sound is toneless aa we approach the regions of the heart 
and liver. 

POSTEBIOB BE&I0H8.— The supra-spinous fosssB, on firm 
percussion, give a good pulmonary note. Both infra-scapular 
regions also should .be resonant as far as the eleventh interspace, 
but on right side strong percussion will bring out the hard high- 
pitched liver note as high often as the eighth rib. As a rule 
percussion of extreme right base never gives so clear a note as 
left ertreme base. 

PEBGirSSION lir DISEA8E.— When the pulmonary cells 
are obstructed so that they contain no air, we get what is called 
a dull percussion sound. With this dulness is associated dimin- 
ished mass of tone, increase of pitch, and greater sense of resist- 
ance ; these oonditions indicating that the air in the lung is 
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diminished and the limg more or lesi eonsoUdAted, or thejinj; 
iihow that iluid ifl prescDt in the plennl cslvHj and the fanig 
c«mi])n.'8stii nnd airless. We expect, therpfore, to detect tlui 
duU, toiioloss note on percussion in cases wheiie (1) the lang ii 
constilidati^l fn>ni exudation into its oeUa, aa in the aeoond sUgi 
of pnouniouia, or in čase of tuberde, canoer, or abeoeai iniil- 
trating the hing tissue ; (2) collection of fluid in the pleonl 
cnvitv, or a ».»lid or cy8tic growth or tnmonr, wonld be another 
caiii*i' of this dulness ; and (3) oondensation of lung tissoe firan 
dilatation and thickening of a bronchial tube. At times the 
|X'rciiRsion note is said to be hard or wood€fi, with raised piich 
and increased sense of resistanoe. This form of note is met 
with where air is diminisbed and hard consolidation of lung ii 
presont When f ound at the apez of a lung, it is a great indies- 
tiim of earlv tuberculisation. It is also met with at times o?er 
a siipcrficial cayity in the Inng with a thin indurated adherent 
wall, or where dilated bronchial tubes are surroonded hj 
bardened tissue, as in the state known as pulmonaij drrhosiB. 

A third type of morbid percussion resonance is recognised 
vrhere the lung sounds extra resonant ; the mass of tone being 
increased, the pitch lowered, duration increased, and sense ol 
renistance lessened. 

These signs show ezcess of air in the lung and belong to the 
diseased states known as emphjsema of lung, pneumo-thoraz, 
and pulmonary hypertrophy. 

The resonance in pneumo-thoraz and hydro-pneamo-thonz 
may be t}'mpanitic or drum-like. A tcmporai7 tympaniticnote 
has been observed by Graves and also by Walsh rarelj to occur 
over pulmonic consolidation, and also over the apez of the lung 
when its lower part is compressed by fluid effusion in pleuri8y. 
Ampboric sound (f rom amphora, a jar) is more the sort of sound 
that is heard under the first of the above conditions, according 
to \Valshe, this sound being an ezaggeration of tubular sound, 
and comparable to that which is elicited on filliping the dis- 
tended cheek. Tympanitic or amphoric sounds on percussion 
are f ound where the lung has ruptured, and so caused distension 
of the pleural cavity witb air, as in pneumo-th<frax. 
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When fluid is present in the cavitj of the che^t, ihe dnll per- 
oussion note can be made to varj by changing the position of 
the patient, and so shifting the fluid from one part to another. 
If the fluid be pent up by adhesions, this test fails, and then the 
best method to solve doubt is to puncture the dull or bulged 
part of the thoraz with a fine trodtiar or hypodennic injection 
sjringe. 

A hollow quality in the percussion note over the chest com- 
prises the tvhular and dmphoric sounds just mentioned, and 
also a third varietj known as the cracked-pot sound (* bruit de pot 
f^^' of Laennec). This note can be imitated by striking the 
back of the hands, looselj folded across each other, against the 
knee — the contained air being forced out between the fingers at 
each blow. Usuallj this cracked-pot note is associated with an 
amphoric sound, and it is well 6hown when percussion is made 
over a large-sized cavitj in the lung, which opens freely into the 
bronchus and has yielding walls. The patient must open his 
mouth, othervvise the true cracked-pot note will not be detected, 
though the amphoric sound may be quite plain ; and, further, 
the percussing fingers should remain an instant in contact with 
the pleximeter finger; then, as air is forced out of the limg 
cayity through the bronchus and mouth, the peculiar * diok ' of 
the cracked-pot will be unmistakable. 

In the čase of a consumptive adult the presence of this 
cracked-pot note on percussion is good evidence that a cavity 
eKists in the lung; but in young children the sound may be 
heard often in cases of bronchitis or of pneumonia at the lung 
apex. The pliancy of the chest wall in those who are young is 
the cause of this. In ali cases where the chest wall is thickly 
covered with muscle or fat the percussion note is more or Uaa 
muffled in sound. 



8ECTI0N V. 

At80Tn:.TATION OF THB 0HII8T. 

AvSonzffAttosr, like percussion, of the chest may be nedfate ov 
immediate, according as we listen with or without the interven« 
tion of the stethoscope between the ear and the chest. Tbs 
3TSIH060OPB is best made of some long fibred wood, such aa 
cedar or deal ; it shonld be of one piece, and the ear-plate con« 
oave, 80 as to fit closely to the ear. The stemal end should be 
small when we wi8b acourately to limit and define a cardiao 
murmur. Flexible stethoscopes are nsefnl when the patient is 
weak and cannot be readily moved« Many observers now use 
the binaoral stethoscope of Dr. Cammann, by w]fich both ears 
can be employed at once, and in consequence ali pulmonary and 
cardiao soands heard with great inten8ity, so that any one 
aocustomed to this binaural instrument can do but little with 
the ordinary wooden stethoscope. The slightest movement of 
the tube or ear-piece of this binanral stethoscope wiU producd 
loud acce8sory sounds which may be very perplexing. 
In auscultating the lungs we seek to obtain knowledge of : 

1. Simple respiratory murmurs. 

2. Eales, or rattles, prodnced dnring respiration by the pre* 
sence of fluid in the bronchi or lung substance. 

8. Friction sounds caused by the rubbing of roughened 
flurfaces on each other. 

i. Dry, sonorous, and sibilant sounds, due to narrowing of the 
larger and smaller bronchial tubes. 

The pulmonary murmur of health is described as a soft^ 
breezy sound, produced by the entry of air into the cells, or 
alveoli, of the lung, hence it is often called the vesicular 
miurmur. This being the cause of the murmur, it is ea8y to 
understand how it comes to be abolished when the air-cells aro 
impervious from being filled with exudation. 
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In health the vesicular mnrmiir, audible only during inspfra- 
tion, is heard over the whoIe thorax, most loudly at those parts 
which are thinlj covered. It is, therefore, loud in the infra- 
clavicular region, feeble at the supra and infra-spinous regions ; 
it is weak where the subjacent layer of lung is thin, as at its 
border. Greater oonvexity of ribs on one side than on the 
other will cause the vesicular murmur to be weak on the convex 
side. 

The pulmonary inspircUorp sound is soft and continuous ; the 
€xpiratofy sound is slightly harsher and hollower, as well as 
weaker and shorter than its predecessor, and in one out of four 
healthy persons may be quite inaudible on the left side of the chest. 
The two sonnds follow one on the other closely in health, but 
as we proceed to listen at points distant from the pnlmonary 
parenchynia, so will the sounds be separated one from the other 
by a distinct interval. This will be well observed on listen! ng 
to the traoheal sound over the upper part of the veindpipe. The 
respiratory sounds are always louder in women and children than 
in men. 

Bbonohial Bbspiration is best heard between the scapuIsR, 
at the upper end of the stemum, and over the bifurcation of the 
trachea; it has not the 'breezy' sound of vesicular breathing, 
but is of higher pitch, and is not closely followed by expiration. 
Tracheal breathing is higher in pitoh and more hollow than the 
bronchial sound, and is heard best over the trachea. The respira- 
tory murmur is usually of higher pitch under the right than 
under the left clavicle, and expiration is always most audible on 
the right side. 



SECTION VL 

AUSCULTATION IN DISBASJIL 



In diseased condltions of the iungs the respiratory murmor may 
be altered. 

A. In durcUion and intensUt/, becoming : (1) Exaggerated or 
Puerile. (2) Weak or Senlle. (3) Suppressed. 
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B. It8rhythminaybe: (1) Jerking. (2)DefeiTed. (8)Expira- 

tion prolonged. 

C. Its character may be : (1) Harsh. (2) Bronchial or blow- 
^S- (3) Cavemous. (4) Amphorio. 

ExAGGEBATED BBSPiRATiON is known hj increase of the inten- 
8ity and duration of the inspiratory and expiratory sounds. When 
general over one lung, it probably will be found to indicate that 
the other one is disabled from acting by inflammation, or some 
other cause ; hence the exaggerated breathing in the sound lung 
is calldd eupplementary ; it is also called puerile, from its resem- 
blance to the loud strong respiration of young children. Exag- 
gerated respiration is to be regarded, therefore, as indirect 
evidence of disease in some part, more or less remote, of the 
pulmonary substance. 

Weak bespibation, called -also senile respiration, as being 
characteristic of old age, is marked by diminisheGkinten8ity and 
duration of the sound. In asthma, pulmonary emphysSma and 
obstructive disease of the larynx and air-passages by thickening 
or swelling, we get superficial weak respiration. When one side 
of the chest is fuU of fluid, we may hear a deep-seated weak 
breath sound, or ali sound may be suppressed, while on the 
other, healthy, side we hear ezaggerated respiration. 

Jebking BE3PIRATI0N. — Here the rhythm of the sound is 
changed, and it is best noted in the inspiration. This jerky 
breathing. is noted in some spasmodic affections of the air-tubes, 
in hysteria, the early stages of pleurisy, and pulmonary phthisis. 
U8ually most notable under right davicle. 

Defebbed inspibation is often well marked in emphysema of 
the lung. The inspiratory movement of the chest commences 
bef ore any sound is produced. In some cases of consolidation of 
the lung, an opposite condition to the rarefied state known ai 
emphysema, the inspiratory sound ceases before the ezpansive 
movement of the chest is complete. This constitutes uiyfinished 
inspiration, and is rare. 

The normal ratio of inspiration to expiration is as 3 ; 1, bnt it 
inay be changed to 1 : 4, and such perversion would mark yery 
great and onusual prolongation of expiratIon, and would only 



25 

ocour In a oase of extreme emphysema, where the natural elas- 
ticitj of the lung was mucIi impaired. 

Bbonohial bespiration, of pathological origin, inay be high 
or low in pitchi and it indicates more or less consolidation of the 
lung around the bronchial tubes. It is heard verj harsh, and 
high in pitch, when the upper part of the windpipe is compressed 
by tumours, or narrowed bj exudation, as in eroup and diphtheria. 
When the air-cells of the lung are filled with exudation, as in the 
hepatisation stage of pneumonia, we hear bronchial breathing 
over the part thus solidified. Under these conditions also we 
hear hronch(ypfumy, or bronchial voice, when the patient speaks, 
his words being c(^veyed with a brazen cleamess into the ear of 
the listener in consequence of the solid lung becoming a good 
conductor of sound. 

Bronchial respiration, less intense than that heard during the 
hepatisation stage of pneumonia, can be detected over portions of 
lung rendered more or less solid by congestion, by caseous 
degeneration (phthisis), by chronic interstitial pneumonia with 
dilatation of the air-tub^s, and in the vertebral groove in cases of 
pleuritic effusioik where the pulmonary tissue is rendered airless 
by compression. Such compression of lung may resuit from 
fiuid in the pleura^ or from an aneurism or other form of tumour. 



OAVSBNOUS AND AMFHORIC RBSPIRATION. FECT0BIL0QI7T. 

JEGOPHONT. 

The hollow sound of cavemous breathing is heard over a cavity 
in the lung, and is therefore commonly met with in cases of 
advanced consumption at the anterior or posterior part of the 
lung apex. Expiration under these conditions is usually of 
higher pitch than inspiration, and the sounds often have a whif- 
fing metallic note. In very large lung excavations with dense 
walls, as well as in cases where the pleura itself is fuU of air 
that has escaped from a rupture in the lung tissue {pneurm)' 
ihorax)f we get amphojic breathing, hollow, high -pit ched, and 
metallic, like the noise produced by blowing into a jug. The 
amj horic 4!ote is heard both with inspiration and expiration, and 



tbe bsrt pSaoe tr Imr i» k abcmt tbe siiddle «£ tlie tfaortt. 
WLIje lisbening to tbe ampboric reipiratioii, ihe ofaserver maj 
bemi m^-aZ/ir fiiiKuipi, a Kiaiid pmdnoed bj drops of pamkot 
m&tter falHng &cm the top te tbe bottoHi ot the laige caviij. 

Floid and air togdher in the pleoral caTity (jfcyrfro-/mgiiiii o - 
HAonur) prodnoe thr saccaadoD or fipliihhig aonnd on movii^ the 
patient frcnr sidc te side. It shonld be Boted tfaat caTernoiis 
breatfa-Boimd inay be beard over dflated aiid bolged brancfabl 
tnbes {hronckiecgtrLeut) wben tbeae are gur r ouu ded hy dense pol* 
monaiT ti^ue. At tames caTemoiu breatfa aoniid is beard one 
dav and not the next. This is dne to the cavity being f oU of 
eecretion ; aftei the patient has got lid of this bj eoug^iing the 
cavenkoos sonnd will be veij distincL 

BHOKCHI, BAIAS, OB EATnJBEL 

Tbe above-named aoddenta] sonnds, indicative of diatnrbances 
in tbe respiratorj process, are {»odnced in the air tnbes, the air 
cells, or in cavitiee formed by diseaae in the long tissne. Being 
formed within the Inngs, these sounds ^nay be called €7u2b-piil- 
monary, as distingoished f rom the «xo-pnhnonary sounds pro- 
duced by pleural friction. Endo-pnhnonaij sounds inay \ie dij, 
moist, or indeterminate in character. 

1. Dbt or ViBRATiNG Bhokchi maj be sibilant and high- 
pitched, or sonorous and low-pitched. 

The sibilant rhonchus, oi rale, is a whi8tling or hissing sound, 
varying in intensil^ and duration, co-existent with inspiration 
and expirationy though now and then limited to one or other 
act onlj, The cause of this sound is a narrowing of the smaller 
bronchial tubes by contractile spasm, as in asthma, or far more 
often by Bwelling of their lining membrane with deposition of 
vi^icid mucus. Coughing, by altering the position of this col- 
lectud mucus, will often clear away the rhonchal sound f or a time. 
Purni-ttenco of the sibilant rale in one spot indicates narrowing 
of the bronchial tube there by continuous spasm or by pressure 
trum some growth or tumour. Generally this sibilant rale is 
found aHHociated with bronchitis in its early and dry stage and 
pulmonarj emphjsema. When secretion commences iuto the 
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air-tubes, then bubbling sounds will be heard, fine at the bases 
of the lungs, and coarser higher up in the chest. 

SoNOBOUS Khonohus, like the eibilant, is of a vibratile 
character, and is a deep snoring or cooing sound, rather more 
marked in expiration than in inspiration, produced in the larger 
air tubes and associated with bronchitis, emphjsema) and spas- 
modic asthma. 

Muoous Khonohus ob Bale is a moist sonnd produced by 
the bursting of bubbles of unequal size, and it can be modified 
by coughing and expectoration. The bubbling is audible with 
inspiration and expiration as the air passes through fluid (mucus, 
blood, or pus) in the smaller air tubes. The best plače to listen 
is over the central and middle parts of the lung. The disease 
with which this moist rale is associated is bronchitis after secre- 
tion has become established. 

SuB-Mucous, OR Sub-Cbepitant Kale is a weaker and finer 
bubbling sound, chiefly heard with inspiration, and produced by 
the bubbling of air through viscid fluid in the minute bron- 
chioles. The diseases with which it is associated may be 
capillary bronchitis of both lung bases, tubercular bronchitis at 
the apex of one lung, and the resolution stage of pneumonia. 

With respect to mucpus rales, it should be borne in mind that 
a few 8canty rales may be heard in the chest of many perfectly 
healthy individuals on causing them to take a few sudden deep 
inspirations. 

The Gbefitant Bale of Pneumonia, known as the moist 
crepitating rale of Laennec, requires a word of spemal notice. 
This sound resembles that produced by rubbing the hair of the 
head between the fingers close to the ear, and it is produced in 
the chest in the extremities of the smallest bronchioles and in 
the air ceUs by air forcing its way through glutinous secretion. 
It is best heard at the close of fuU inspiration ; the fine crepi- 
tations are uniform, not unequal, and are not removed by 
coughing. 

This condition occurs in the early stage of pneumonia before 
the lung cells are blocked with exudation, and so made imper- 
vious to air. 
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In piilmonarj cedema, or 8welling of the Inng substance, a 
oon(]ition met with often in dropsy, serous fluid is poured out 
into thu air cells and bronchi, producing au irregular, unequal 
oropitation as the breath is drawn. 

Grepitation may be heard at times over collapsed portions of 
lunf; and over lung compressed by coUection of fluid in the 
lowt)r part of the pleural cavitj. 

]|ri)UX Grkpitation oonsists of a slowly-eyolyed bubbling 
audiblo in expiration as well as in inspiration. It is dne to air 
bubbling thn>ngh fluid contained in the smaller bronchi, and is 
indioative of the resolution of pneumoI^a. 

Friction Sounps of grazing, rubbing, oreaking, grating 
variety, are due to the rubbing together of two surfaces rough- 
t)nod by the deposit of lymph of varying consistence. When 
piHulviood between the layer8 of the pleurse, this sound appears 
with iuHjiiration, and often too with expiration, as a series of 
abrupt jorkSf very supcrrfioial, and attended with some degree of 
Uirill or fremitua felt by the applied hand. In old cbronic 
thiokonings of the pleura this fremitus may be very marked and 
the attendant to and fro sound very loud. Creaky stretching 
■o\mds are heard when the two pleurse are adherent by the 
intervention of plastio lymph. 

As fluid eflusion takes plače in the course of plenri8y, the 
f riction sound oeases, owing to the two pleural membranes being 
Mparated f rom one another, wbile at the same tirne a peculiar 
bleating twang (8egophony = goat voice) is heard by the stetho- 
Boope when the patient speaks. This, howeTer, ceases as mnch 
fluid oollects, and then the side becomes duU and respiratorj 
•ound is no longer heard. 

Friction sounds are usaally intensified by the piressore of the 
stethoeoope, as in this way the opposed surfacee ol the plenrss 
are brought into doser contact, and the friction inereased 
aocordingly. Rales in the lung and air-tubes are imchanged. hf 
inoreasdng the pressure of the stethoscope. 

AUSCUITATION OF THK GOUGH. 

Obstruction of the bronchi by ploge of mocos can be remoTed 
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by causing the patient to cough, and then, the passage being 
cleared, the respiratorj murmiir, previouslj suppressed, becomes 
audible. 

Mucous rales are intensified after the act of coughing. When 
the lung is solidified cough resonance is increased, and when 
large superficial cavities are present, auscultation over these, 
when the patient coughs, discloses a loud metallic ring. 

The most sensitive part of the pulmonary mucous membrane 
is that which protects the larynx and trachea as far as its bifur- 
cation ; the mucous membrane of the bronchi is less sensitive. 
This will account for the fact that people usually refer their 
cough to the throat, and when blood is expectorated, as it is 
first perceived when it comes in contact with the lining of the 
trachea, patients usuallj believe it must proceed from the 
throat. 

A few short, slight coughs everj morning, with a scant^ 
mucous expectoration, is very significant of early phthisis. 

Gontinuous cough with varying expectoration is common in 
ali diseases of the respiratory organs. Spa&modic or convulsive 
cough is best exemplified in whooping-cough« 



SECTION VIL 

OF SPUTA. 



The qnantity of the sputum varies in acute as weU as in chronic 
diseases of the respiratory organs. Sometimes in the course of 
severe acute disease, as senile pneumonia, there is no sputum, 
and in chronic disease also it may be wanting. Ghildren com- 
nionly 8wallow their expectoration. When in bronchitis, pneu, 
monia, or whooping-cough the sputum becomes more copious, 
more ea8y of discharge, and yellowi8h, it comes chiefly from the 
larger bronchi, and indicates that the smaller tubes are getting 
clear and the disease passing off. Heavy firm sputa sink in 
water while Jceeping their rounded form ; sueh expectoratioa ma^^ 
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runii* tv\\\\\ A on v It v In tho lung. GenenJlj tbe aii 
|iii>iitiil llmil. nt tho ti>p of tbe water, frhile 
uul>il«(it tli \\\o iHittoin. 

\ oiv llulit liputn luav oomo from aa oedemiitooB 
miti \\\\\}i U oiipploii l)y ])rcHAure from pleund 
u\'\\ U^i«t>iuo it*(loiiuvtouH, and one sign of this 
(litii la liio (i(Moliui>;ftt of copious albuminous liqmd 
««MM«>tl))iii« inUoil \vith bliHul. 

A iAiH^v uU(i'Y Nputuni, *sputiim crudum' of the 
i>itiiuui«iilv olMiintMl in tho ourIy stages of laryngeal caturik. Am 
i\w \\\9\\t\no iit^i^ivMHOH ti>WAi\U its abatement, the erpetianUkrn 
ti«i«i«uii><i (hioKrr. \oUtt\vor, and more rich in oells; tlu« U tlift 
* iMMoit |miult«nt ' o\|HvtoraUon oorresponding to tlie '^lotim 
iMiihiiu' of \\\\\ olt^torvoi^M. When tbe smaller bironchi are 
tOl.-ttiMl \\(th aouto otvtt\rrh, the sputum, coming from the 
4Ut.ill«M- tuUtt tnuui\od \vith air, retains the shape of ihetabe^ 
iM(«( \A\\\ixm ti» tho frothv U^htor mocrotion from the larger brondiii 
\\h(ih (4 ntUod wlth nlr and tUuits in water, the heavier p(»tioii 
iiivi(k)iuu «lown UMumth it. 

\\\ oluunto luiiiiohitiM A muoo-pnrnient homogeneons spntnmis 
omuiuuhlv oitU);hod up ovorv niorning on rieing. If the moming 
o^)ii»otiiii«llun ho foti\l in MmolI, and less viscid than ordinai^ 
oKliuihtd aputuni. dopimlting u gra^ish green sediment when left 
iti bIimuI, thoii titoi^o in rttiuion to BUHpect dilatation or sacculation 
nF Mtiiiio «ir tho hronohial tulx)ti, a condition known as broneki' 
ri<Wii«H. Tho oouf{h. tuviior thuHO conditions, oomes on in violent 
piiiti^viintH \vlth oopi\mii bad amelling expectoration, and then 
ttiliMvvH M\ intorval of rtmt and froodom from oough. 

In p(ihui>nai\v phthtMiH tho oxpootoration is at first watery, or 
oUmii* n.nit nutoiU)i(tnoiiii, and at timos, when allowed to stand, 
It l.hiok palo f(i'aviHh midimont forms which is very significant. 
Aliitr a whiIo puruhuit yollow strisB appear in the expectora- 
ttiiii, whloh gn>wii losa and less aerated; then, as the disease 
|ii'MKi'tiNMON, t))o Hpntnm bocomes distinctly pumlent, and full of 
Humll ra^t^tul polluts (boiled rioe sputum), or large nummular 
niKNNMM ronmining apart in water are seen. These lumps, which 
Hlnk to tho bottom of tbe vessel oontaining the expectoratioii, 
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point to the presence of lung cavities, in which these thick lumps 
are formecL. The more compact graj masses, if boiled in liquor 
BodaB and the liquor allowed to stand in a aonical glass, will 
exhibit in the scantj sedimenti viewed under the microscope, 
specimens of the eiastic fibres of the air celiš of the lung. The 
discoverj of such eiastic fibres is pretty certain proof that the 
lung is being destrojed by phthisis. Copious and sudden expec- 
toration of pus betokens the sudden rupture of a iarge cavitj into 
a bronchus, or the evacuation of an empyema by the same channel. 

HJEHOPTTSIS.— PULHONABT APOPL£XY.— Red or san- 
guineous sputa consists of blood more or less blended with the 
expectoration. 

Gopious ezpectoration of pure florid blood 8how8 that a vessel 
has ruptured in the lung. The blood rising into the trachea 
produces a sensation thereabouts which causes the patient often 
to believe that the blood must come from the throat rather than 
from the lungs. Hsemoptjsis, or blood-spitting, may be the 
first sign of commencing phthisis, when as yet we can detect no 
pliysical signs of the disease, or it may occur at intervals during 
the course of the complaint. The quantity may yary from a 
teaspoonful to a tumblerful. Gopious haemorrhage in the course 
of phthisis may be due to the rupture of a Iarge blood- vessel in 
the wall of a cayity in the lung, and when it thus arises, it is 
most seriouSi and at times is immediately fatal. Blood effused 
into the lungs is usually coughed up after the haemorrhage, and 
this circumstance, together with the florid, frothy, fluid character 
of the blood thus thrown up, marks hcemoptj/sia from the lungs 
as distinguished from hcemcUemem, or vomiting of blood from 
the stomach. 

Bleeding from the lungs may be due to disease of the heart, 
eapecially to constriction of the mitral orifice; this condition 
tending to induce congestion of the lung, and at times actual 
hsemorrhage through the throat ; or the effused blood may form 
in/arctionSf stuffing up the air-cells, and producing a duU patch 
of wbat is termed ptdmonarp apoplexy. These heemorrhagic 
inf arctions, in cases of heart-disease, scarcelj ever give rise to 
ime caseous pneumonia* 
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The spais may be tinged to Tairing d^ree widi admiztore of 
blood, the depth of coloration being in prc^rtion to the qiiantity 
of blood present. When the »pu lu m is gtreaked with blood, the 
probabilitj is that the blood comes frran the upper paii of the 
air-passages, and not from the Inng snbstance. 

A 8canty tongh sputiun floating in water and beset with specks 
of blood is verj indicative of pnemnonia jnst commencing in the 
stage of engorgement. As hepatization of the engoiged Inng 
comes on, the sputum becomes ms^-colbnred from interblended 
blood, and so glntinons that the vessel containing it may be 
inverted without loss of its contents. As resolation of the pnen- 
monia takes plače, the sputum becomes jellowish, or of g^reenish 
hue from altered haemoglobin, and fragments of smaU fibrinous 
casts of the smaller air-tubes may be intermized. A fluid sputum 
of dark reddish brown or prune-juice hue indicates a low state 
of vitality, and is of unfaTOurable import. A greenish grej 
intensely fetid sputum, with shreds of necrosed tissue inter- 
mixed, is a sign of pulmonary gangrene. Needle-shaped crystal8 
of the fatty acids are often met with in fetid and gangrenous ex- 
pectoration. Ciliated epitheliom, when found in the sputum, 
U8ually comes from the nasal passages. Columnar epithelium, 
the lining of the air passages, is not readily detached, and there- 
fore not commonly found on microscopic examination of the 
■putum. 



SECTION VIIL 



PHTBIOAL DIAONOSIS OF DISEASBS OF THI OBOAITO OV 

OIBCULATION. 

Brpore proceeding to the physical examination of the heart itself, 
note should be taken of any visible pulsation of arteries or veins 
alx)ut the body, and then the fingers should be placed on the 
radial artery at the wri8t. 
Tub Pulsk, in a healthy adult, boats at the rate of 60 — 80 
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times per minute, the average being 72 ; In fever Its freqtienoy 
varies from 80 — 150. A pulse of 140 indicates high fever, and 
is of grave prognosis. Above this rate the pulse becomes veij 
small and thready, and is then usually in acute organic or 
zyniotio diseases the precursor of death. 

It maj bere be noted that in exophthalmic goitre (Basedow's or 
6raves's disease), we maj have a pulse of 150 though no fever is 
present. The cause of this unusual rapiditj of the pulse is due 
to irritation of the sjmpathetic nerve. In joung children from 
one to ten dajs old, the pulse averages, according to M. Billard, 
101 — 2 per minute. Becquerel found that in children of sis 
year8 the^pulse usuallj ranged at 76 during sleep, and 92 whilst 
awake. The pulse in a child varies much under exciting in- 
flnences, and it is bestto count the pulse of a joung child during 
sleep, when the circulation is free from nervous disturbing 
influences. 

The rate of the pulse at the wrist is of some value in guiding 
ns to the diagnosis of certain diseases of heart and blood-vessels. 
In acute affections of the heart, such as pericarditis and endo- 
carditis, the pulse is alwajs quickened. In chronic valvular 
diseases of the heart it will be noted that the pulse maj be 
quickened in mitral valve lesions, while it is normal, or sub- 
normal, in aortic valve disease. A verj slovr pulse sometimes 
accompanies atheromatous change in the coats of the aorta, and 
in cases of fattj degeneration of the muscle of the heart, the 
pulse has been known to fall as low as 30 in the minute. Obscure 
nervous affections have been reported, associated with a pulse of 
18 per minute, the heart itself being in eveiy respect sound and 
healthj. 

A feeble tkrtU felt in the radial arterj, with a pulse visible to 
fbe eje, and of sudden, short, jerking character, though regular in 
rhjthm, is prettj certainlj diagnostic of aortic insufficiencj, with 
^gurgitation of blood through the val ves during the diastole. 

A firm resisting pulse, with a hard rigid f eel vrhen roUed under 
the finger, is indicative of hjpertroph j of the heart, and more 
or less atheromatous and calcareouft degeaeration in the coats of 
tbe Uood-vesseli* 

3 
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Visible imptilse in the arteries geiierally is a sign of hjper« 
trophy of the left ventricle. Hypertrophy of the right ventricle 
is not attended with this forcible and visible arterial impulse. 

A pulsation of the jugtilar veins in the neck is sometimes ob- 

m 

served iBdependently of any impulse given to the vein bj 
proximity to the carotid artery. This venous pulse is cansed bj 
the regurgitation of a wave of blood, during the 8ystole of the 
beart, into the superior cava and jugulars. It most commonlj 
depends on regurgitation of blood through insufficient tri- 
cuspid valves. This pulse, when thus caused, is most markedin 
the right jugular vein, and it may be seen reaching as high ai 
the angle of the jaw. 

Before quitting the subject of arterial pulsation, a few word8 
more may be said respecting the radial artery at the wrist, or 
tke pulse. 

BHYTHM OF THE FTTLSE. — The regular, or rhythmical 
action of the heart in health is subject to disturbance from 
various causes under which the pulse becomes more or less 
irregular or arhythmical. Nervous disturbance or disorder of 
stomach and liver may be a cause of irregular action of heart 
and intermittent pulse. Disease of the valves of the hearti 
especially of the mitral val ve, may produce irregular action, 
and in old standing valvular disease, when the muscle of the 
heart begins to fail, intermitting pulse may be the waming of 
this change. Sometimes the action of the two pulses at the 
wrists does not oorrespond, and then we may suspect an aortio 
aneurysm, the circulation being delayed on the side on which 
the aneuijsm lies. 

An aneurysm may cause a delay between the cardiao STstoIe 
and the arterial beat at the wrist. Stenosis, or narrowing of the 
aortic orifice, may produce the same results from the longer dura- 
tion of the systole. 

An intermitting pulse may be due to want of power in the 
ventricle to drive the blood to the radial artery, so that, after 
several regidar strokes, one or two fail to be perceptible at the 
wrist. This condition is not incompatible with healtb« and li 
due to feeble contraction of the ventricle« 
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Inobbasb OF Volume in THE PuiSB depends on increased 
capacity of the blood-vessel, and on the power of the cardiac con- 
traction. A small qiiantity of blood circulating in the arteries 
causes dhninislied pulse volume, and thus is produced the 
tremuloita and thready pulse of extreme debility. 

Extreme tension of the arterj by blood causes a hard pulse, 
not easilj compressed, the reverse condition of the weak relaxed 
blood vessel and sojt pulse. Hypertrophy of the left ventricle 
causes a hard pulse. 

The pulse is active, hounding^ and rapidly reeeding in cases 
of insufficiency of the aortic valves. 

The DiCROTio or doublb pulse is marked by a secondary beat 
(bisferiens), and it is caused by a recoil wave of blood from the 
closed aortic valves. When the tension of the artery i6 lessened, 
as in high fever, this after-stroke is often very marked. A pulse 
ihat is obscurely dicrotic is named sub-dicrotic ; it is noticed in 
moderate degrees of fever and at times in dy8pep3iai 

Sphtgmoobafht. 

Ttk the Sphtomoobafh a lever rises and falls w!th each beat of 
the radial arteij, over which it is placed on the wrist, and by 
this rise and fall traces on a smoked paper, fixed on a moving 
cLial, the cardiac beat. The tracing show8 that in health the 
line of ascent of ali arteries is upright and unbroken, and this 
line is traced by the contraction of the ventricle and dilatation 
of the arteries. Then comes the line of descent, which is broken 
and irregular, since the retum blood wave from the contracting 
arteries recoils on the closed aortic valves, and a secondary dicrotic 
wave is generated by this shock. 

When we find the pulse trace without any well-marked notch 
h^ore the great secondary wave, and the line of descent forming 
an almost oblique line, it indicates high artanal teimon^ with full 
arteries and a hard incompressible pulse. On the other hand, 
when the line of descent falls suddenly, the arteries are in- 
■afficiently filled, and the pulse is sof t and compressible. 

l*Qroe of pulse gives a high upstroke from throwing the lever 

4^2 
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of the sph jgmograph well up. In old persons, where the volrnne 
of the blood-vessels is large, tfae trace 8how8 great fulness. 

The line of descent in the sphjgmogram of a bealthj pulse 
n8ual]y 8how8 both the dicrotic and tricrotic recoil waye8. 

Tricotism i8 due to a recoil wave from the capillaries, or to 
secondarj contraction of the elastic vessel wall. 

With respect to the value of the 8phygmograph as a means of 
diagnosis in cardiac disease, I must refer the reader to the work8 
of Balthazar Foster, Burdon Sanderson, and F. A. Mahomed. 
A8 yet it ha8 not done mtich to add to our knowledge of the 
diagnosis of cardiac diseases. 



SEOTION IX. 



PHTSIOAL DIAONOSIS OF OARDIAO DISBASES BT INSPBOTIOir AKD 

PEBCUSSION. 

The heart lies obliqueIy in the thorax behind the middle and 
lower bone of the 8temum and the cartilages of the third, fourth, 
and fif th right riba near the stemum, and the cartilages of the 
third, fourth, fifth, and 8ixth riba on the left of the stemum. 
The heart rests upon the cordiform tendon of the diaphragm ; 
its base is on a line with the interval between the cartilages of 
the second and third ribs, and the impulse of its apex can be 
seen and felt between the fifth and 8ixth ribs, 8lightly to the 
left of the junction of the fifth rib with its cartilage and on a 
line with the junction of the xiphoid cartilage and the stemnm. 
he trne apex lies behind the 8ixth rib, covered in front by a 
tongue-like procesa from the left lung. 

Deep inspiration tends to lower the hearfs apex, and, by dis- 
tending the lung, weakens the foroe of the impulse. Ezpiration 
has the reverse effect. A full stomach raises the apez. En- 
larged liver may piish the apex upward8 and to the left. Ali 
•nlargementa of the heart depress the apex-beat, and may canj 
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it as low as the eighth rib. Effusion of flaid Into the sac of the 
pericardium always raises the apex-beat. In children the apex 
of the heart inay }ie naturally as high as the fourth intercostal 
spaee. Effusion of fluid or escape of air into the left pleura will 
carrj the apex-beat over to the right side of the chest. 

The region of the heart's superfidal dulness, known as the 
prtBcardial region, corresponds to a vertical line through the 
centre of the stemmn. About the middle of the bone, nearly 
level with the cartilage of the fourth rib, the edge of the left 
lung separates from this middle line and passes obliquely to the 
left side, thus exposing a small portion of the pericardium in 
the form of a sort of triangle, the apex above, the base below. 
The parts of the heart thus uncovered by lung, and in contact 
vrith. the thoracic wall, are a part of the left ventricle near its 
spex, and also a part of the right ventricle. A dull space is thus 
formed, which can be mapped out by careful and light percus- 
(don, ^nd it will be found that its base is level with the cartilage 
of the 8ixth rib ; its right boundary a vertical line through the 
centre of the stemum, and its left boimdaiy is an oblique line 
through the cartilages of the fifth and sixth ribs on the left side. 
The lower boxmdary corresponds vi^itli the lower border of the 
right ventricle. The heart, as a whole, extends vertically from 
the second space to the sixth cartilage, and transversely from a 
little within the left nipple to a finger's breadth or more to the 
right of the stemum. These are the limits of the deep cardiac 
region. The deep-seated cardiac dulness extends vertically 
from the third to the edge of the 8ixth cartilage, and trans- 
versely from the left nipple to a little beyond the right edge 
of the stemum, opposite the fourth cartilage. Difficulty is ex- 
perienced in defining by percussion the boundary between the 
heart and the liver. The pitch of liver percussion sound is always 
higher than that of the heart, and sometimes a narrow line giving 
m tubular note can be defined between the two organs. * 

Alterations in the area of the hearfs percussion dulness may 
be produced in various ways. 

1. By Effusion of Fluid into thb Sao of thk Pebioar- 
DiUM. — This event may occur as part of a general dropsy, but is 



ii|Hioln1l,y prtmn to hftppen M ft eonBeqiieooe «ff 
lil ihn ntnifMfi of rhouiiiatlo fever. 

lNni*iEii-rioN iiiKv iihow arching of tke pnBoofdial legio^ hal^ 
liiH tif ili0 IntrrMiiActiii, and clovation d the left ed^ of te 
bhiiiMiiii, Thti Uiat of thc heart will have an undolatciT bo^»> 
II mul, aiiil i\w a|Mix inAy be raised as high as tlie fomtfc iiitfl» 

li|iiilUl, 

rKitii|iMNt()N <1iNol<»iitfii increase of the pi» f« ml ia 1 dohiei^ 
\\\\UA\ iMin Ui iiiHiltt oiit in a triangular f onn, base bdov, ^kk 
iiltiiv«. 'rhU IrlanKl«* of dnlness inay, when effaakn is huge, 
i'^ii>iiil fitmi ritfht para-Htornal to left azillaij line^ iHiik tiis 
ii|iu^ tif thci duliioiM ntaohoH to the second left mteni«ee. 
(titiloi tlioNct (Minilltlt)nN th«i beat of the heart's apez wi]l not be 
|iiMiH>|iiUiln iinloHH th«« ])AtUint lie flat on the back ; then the apex 
iitn.v tm NuHln fiuind an tho fluid falls baok by gravitatiaii, pn>- 
UiIimI ihit hcmri \w not hold fixed bj adhesions. The mon 
iiiiililtu wnturv M\ild tlmt in ]>oured out in drop8y of the peiicir- 
litiiin (hoditi |iiirloartllum or hydrops pericardii) shiftB aboot 
iiiniu rim*l.v thtvn ih«i niortt );l\itinmis exudation of acute pericar- 
dUl ulfiitititu. A IiiiIkIhk <^^ ^^^ abdomen is sometiines notioed 
i II uaMiM of uriMii |)iirioaitiial ofTuaion. 

U. (UliniAO PlM.NKHH IH 1N0REA8KD IN EXTENT AND IS* 
tVNHITV IN ll\l'KIITlU)rilY AND DiLATATION OF THE HSABT. 

Tliuii« iiin.v \w a ||tin««rAl hvportrophy of the whole heart in f^ 
Hm iuiui|iartnuiiiiM, and in thin ca80 it is alway8y according to ib0 
ii\)ii«vliiitoti of NViilHho, of tho dilatcd or eccentric kind. In sucb 
H (MIHU of uitivtirnl h.Yportrophy the cardiao duhiess will be it^' 
oitiamid laiiu'Mny and downwArds, and the impulse diffused gea^ 

In oaHim of h,vportrophy of the left ventricle, the thickne8S(7^ 
ihti iiniHOiilar ^all niay incroase from the normal amount cr^ 
half an Inoh to lui mnch as two inches. The area of dnl'^ 
iiitNH In inorodHud towani8 the left, and the apex beat may Ur 
fiiuiid as low an tl\o noventh rib, or when there is mnch dila- 
iittiou aH w'oU ai* hypcrtrophy of the ventricle, even to the 
oiKhth rlU. TUo imx>ul3e of the heart may also be ielt in Uta 
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Percnssion dulness In dilated hypertrophj may reach from 
the second to the eighth rib, and transversely one or two inches 
across to right of stemmn. 

The left ventricle is the compartment of the heart most com- 
monly afFected with hypertrophy ; next in frequency comes the 
left auricle, and then the right ventricle ; last comes the right 
anricle — a cavity which, however, in a čase of Dr. Brighfs, was 
found so much dilated as actually to displace the liver. It con- 
tained eight ounces of blood clot. 

In hypeTtrophy with dilatation of the right ventricle, it is 
chiefly the transverse area of cardiac dulness that is increased. 
The impulse of the heart is not so strong and heaving as in dila- 
tation of the left ventricle,<and passes further to the right than 
is normaL It may extend to the right mamillary line. There 
may be some bulging of the lower part of the stemum. Where 
the enlargement of the ventricies of the heart is due to simple 
dilatation without notable hypertrophy and thickening of the 
muscular wall, there is not seen any prominence of the cardiac 
reg^on. The apex beat is diffused and not distinctly seen, the 
force of the impulse is unequal and the rhythm irregular. With 
these signs there is good reason to suspect fatty infiltration, or 
even fatty degeneration, of the muscular tissue of the hearfs 
wall, and this opinion is confirmed if there be symptoms refer- 
able to the brain in the form of vertiginous and apoplectif orm 
geiznres. 

In Htpbrtrophous Dilatation of the heart's cavities, the 
walls are thickened and the power of action increased. 

In SnrPLB Dilatation the thickness of the cardiac wall is 
very 8lightly augmented, but the capacity of the cavity is in- 
creased. 

In Passive Dilatation the walls become very thin and 
attenuated, and here the inten8ity of superficial cardiac dulness 
b less than in the hypertrophous form of dilatation. 

Dilatation carried to any extent involves both ventricies, but 
Bometimes it is limited to the right ventricle. 

The apex-beat in general cardiac dilatation !■ not readily 
pointed out ; it may fall nearer the sternum than the natoral 
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point in eonsegnence of the rotinded>off form wliic1i tlie beart 
assumes when dilated. The area of percussion dulness is 
notably ihcreased in the transverse more than in the vertical 
diameter. Whenever the heart is being examined bj percussion, 
the patient should lie flat on his back and on no account movo 
hifi limbB or shift his position during the esaminatioik 



SEOTION X. 

ATTSOtTLTATION OF THE HSABT IS HEALTH AND DISKASBi 

In health the contraction of the heart gives rise to two sounds 
with a short pause between them. The first of these is the 
8i/stolic sound, and is synchronous with the 8yStole or contraction 
of the ventricles. The second, diastolie, sound marks the be- 
ginning of the diastole of the heart ; then f ollows the cardiao 
pause, which lasts till the nest sjstole. The first, sjstolic, 
sound is more clearly accentuated at the apex of the heart and 
over the lower border of the stemum than is the second, dias- 
tolie, sound, which has its point of greatest intensitj at the 
second intercostal space, close to the stemum. 

The first sound of the heart is of a mixed character, one of its 
causes being tension of the aurlculo ventricular vcUves, due to 
the shock of the mass of blood thrown against them during the 
cardiac sjstole. The sound produced by the action of the heart 
against the chest wall is too slight in the normal state of things 
to be audible to the listener, but when the heart is a little en- 
larged, or temporarilj escited, then a sort of rub is heard with 
the systole, which probably soon subsides under the influence of 
rest. The prolonged booming character of the first cardiac 
sound has been held slnce the day8 of Laennec to be due to the 
act of muscular contraction.* 

* It will be interesting to refer to Dr. Walshe'8 ob&ervations 0Q this 
point, at p. 66 of the lourth edition of ' Diseases of the Heart.' 
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The ieeond sonnd of the heart is produeed by the reeofl of 
the blood upon the surface of the sigmoid val ves, togetber with 
the sudden tension of these valves. 

To appreciate the varying character of the heart sonnds at 
different points of the chest is very difficult, but very necessarj, 
as the basis of observation on the organ in disease. At the left 
apez of the heart the first Bound is dull, prolonged, and strongij 
accentuated. The second sound is but half as long as the first, 
clear, abrupt, short, and of high pitch. Moving across to the 
right, the stethoscope will come over the right ventricle, and 
here the first sound is clearer, shorter, and less accentuated 
than it is over the left apex-beat. The right ventricle has 
thinner muscular walls than the left, hence its sjstolic sound is 
shorter. At the base of the heart, or level of left and right 
second interspaces, the first sound is dull and without accent. 
The second sound is accentuated both to right and left, but 
Ghiefly at right side. 

In listening for morbid sonnds connected with valvular dis- 
ease of the heart, it is found in practice not always best to plače 
the stethoscope exactly over the anatomical site of the valves we 
are investigating. Thus sounds emanating from the mUral 
ffalve are not sought directly over the valve, the attached border 
of which lies on the level of the union of the thrrd cartilage with 
the stemum, but lower down at the apex of the heart, where no 
lung intervenes. 

Sounds connected with the tricuspid valve are heard best at 
the lower part of the stemum. 

PuLMONABT Valvb sounds are most clearly eonducted over 
the anatomical site of the opening of the vessel at the stemal 
insertion of the third left costal cartilage. 

AoBTio Valve sounds are loudest, not just over the vessel, in 
the second le/t intercostal space, but in the second rigM space in 
the direction of the ascending aorta. 

Enfeeblement op the Sounds op the Heabt may proceed 
from a great covering of fat over the chest. Pathologically, 
weaknes8 of the first sound is noticed in the debility of oonva- 
lescence and in the course of some acute diseases ; also ia f atty 
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degeneratfon of the muscle of the heart and in cardiac ansemia 
or bloodlessness, often a precursor of fatty degeneration, the 
Bounds are weak. In true fatty degeneration, the first cardiao 
sound is weak| short, and relativel/ high pitched ; then comes a 
long first silence and a feeble, but Telativelj distinct and accen- 
tuated, second sound (Walshe). If, as often happens, the fattj 
change be in excess in the left ventricle, the first sound maj be 
of notably fuller tone on passing to the right. Attacks of syn- 
copal or of apoplectif orm nature often attend these cases of fatty 
heart. The presence of the arcm senUia in the eye, due, as 
Canton has 8hown, to fatty atrophy of the comea, is of soipe 
value as corroborati;(re evidence of fatty heart if the patient be 
not far advanced in vears. 

Sof tening of the muscle of the heart and acute fatty necrosis 
of its fibres is apt to take place in typhoid and typhus fevers, 
and especially in those cases wheie the patient has been much 
weakened by any hsemorrhage. 

BiAGNosis OF Cabdiao Inflamu ations bt Auscultation. 

Pericarditis, or inflammation of the tissue of the pericardium, 
is known in an acute and chronic form. The disease passes 
through five stages : 1. Dryness and vascularity ; 2. Phtstic 
ezudation ; 3. Liquid effusion ; 4. Absorption ; 5. Adhesion of 
the two layers of pericardium. 

It is exceedingly rare to find inflammation of the pericardium 
appear as a solitary disease, but it may be developed in the 
course of a variety of diseases, and especiaUy during rheumatic 
fever, and next to that during the later stages of Brighfs 
disease of the kidney. I ha ve seen it appear as an idiopathic 
affection in a very poorly nourished child, f riction sound being 
remarkably well developed. 

The essential auscultatory sign of pericarditb is a friction or 
rubbing sound ; with this there is more or less inorease in per- 
cussion dulness, some tendemess and twisting upward8 of the 
cardiac apex. 

Pbbicabdial Fbiotion. — U8ually best heard just above left 
nipple or behind the stemum, increased by pressure of the 
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ttethoscope, and continuing when the patient stops breathing. 
The clicking, grazing, or rubbing sound may accompanj both 
the Bjstole and diastole of the heart or either singlj, and the 
sound appears as if produced just under the surface. Friction 
of the grazing kind may vanish entirelj in as short a tirne as 8ix 
hours (Walshe), and that without the occurrence of any liquid 
effusion. The cause of the friction sound is the roughening of 
the surface of the pericardium by plastic Ijmph exuded upon it. 
When this is quite recent, a graung friction is heard ; when 
more chronic, the sound becomes rubbing, grating, or creaking in 
character. Generally, when we cease to hear the friction sound, 
it is because fluid is poured out, and so the two layers of pericar- 
dium are separated the one from the other. As flmd increases, 
the heart sounds become muffled and weak, and the percussion 
dulness assumes the form ahready described. It is remarkable 
that the friction sound is not nece8sarily abolished as fluid effu- 
sion comes on, for in a čase recorded by Walshe, sixty fluid 
ounces of liquid effusion were f ound in the pericardium of a man 
over whose heart friction murmur wa8 distinct a few hours 
bef ore his death. 

There are a few points in the diagnosis of pericardial friction 
sounds worthy of attention. A friction sound produced by in- 
flammation of the left pleura may be of cardiac rhythm, and so 
confuse the observer. Pleural friction sound is increased by 
deep breathing, and ceases when the act of breathing is 
suspended. An exocardial friction murmur is distinguished 
from an endocardial murmur, dne to valvular disease, by the 
changeableness of its seat and inten8ity from hour to hour, its 
Buperficial and limited character, and its non-transmission in the 
course of endocardial murmurs further serve to mark the ezo- 
cardial sound of inflamed pericardium. 

ENDOCARDIAL CABDIAG MUSMTOtS.~l. Inobganio. 2. 
OBOANia — These may be of stfstolic or diastoUc rhythm, and 
when of the first the murmur may be inorganic and significant 
then of a spanaemic and weak state of the blood, or of coagulation 
of blood in hearfs cavities. A murmur of diastolic rh3iihm is 
sever inorganio. A sy8tolio inorganic murmur 10 soft and 
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gentij flowing, basic in Beat, and iisually best heard over the 
pulmonary orifice at the second left or * pulmonary ' cartilage. 
This inorganic murmur can also be heard over the orifioe of the 
aorta, but it is not conducted up the vessel, nor can it be heard 
outwards toward the axilla or down at the cardiac apez. It 18 
rare to hear an inorganic murmur at the mitral orifice, uneqnal 
tension of the valve segmenta, it is said, maj cause such a tran- 
sient murmur. Murmur due to coagulation of blood is most 
common on the right side of the heart. This coagulation of 
blood, or intra-cardiac thronibosia, is prone to occur as a veij 
serious complication in rheumatic fever, croup, and pneumonia. 
Extension of percussion dulness to right and irregular action of 
heart with murmur marks the event. It must be remembered 
that inorganic systoIic base murmur is not uncommon in manj 
acute diseases when the biood becomes poor and thin. 

Venous Murmubs are best heard in the extemal and intemal 
jugular and subclavian veins. These * humming-top ' murmurs 
are invariablj continuous in rhjthm, and are at once silenced 
by pressure on the vein with the stethoscope. A thin ansemio 
condition of the circulation is the most probable cause of the 
existence of these himiming venoiis murmurs. 

2. Organio Cabdiac Murmubs. 

In inflammatorj endocarditis, so often met with in the conrse 
of acute rheumatism, mmmurs maj be thus arranged in their 
order of frequencj : aortic obstructive, mitral regurgitant, aortic 
regurgitant, aortic obstructive and mitral regurgitant, and 
aortic obstructive and regurgitant together. Fulmonaij mur- 
murs are infinitelj rare. Surface-roughness, fissuring, and 
Ijmph-deposits are the main causes of the obstructive dass of 
murmurs ; while those of regurgitant character maj be traced 
to intertwined Ijmph impeding the plaj of the tendinous cords 
and papillarj musclea. An endocardial murmur earlj developed 
nnder observation during an acute attack is prettj good evidence 
of endocarditis, and if. it be observed to persist ali through 
the acute attack, it will probablj remain as a permanent condi- 
tion ; at an J rate, if some months after the attack it be not audible, 
owing to weak action of the heart, a little extra effort on the 
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part of the patient, by exciting the heart, will soon 8how whether 
it be really gone or not. Kecent endocardial murmurs of soft 
ione I believe I ha ve seen to go quite away after continuing two 
or three weeks. The disappearance of the murmur in these in- 
stances I have set down to the absorption of a recent lymph 
exudation on one of the cusps of the mitral valve. 

Of the Murmub op Aoetio Obstkuction, Constriotion, ob 
Stbnosis. 

This murmur is produced bj the onward current of blood 
meeting with obstniction at the seat of the aortic valves. The 
pulse is not materially affected unless the aortic constriotion be 
great, then though regular in force and rhythm, it becomes small, 
hard, and prolonged, and this show8 that there is some hyper- 
trophy of the lef t ventricle, forcing the blood powerfully into the 
arteries through the aortic obstniction. Constriotion of the 
aortic orifice does not per se cause any swelling of the ankles, or 
dropsy. The murmur indicative of aortic constriotion and ob- 
stniction may be so prolonged as to cover not only the first, but 
also the second sound at the base of the heart, but this is not 
common; what we usually hear is a murmur, whose point of 
greatest intensity is at midstemum, opposite the third interspace, 
gradually losing force as we pass to the apex, where it may be 
qmte inaudible, so that we hear the natural sounds of the heart 
at this point. The murmur is audible at the second right 
cartilage, faintly so at second left, and it can be heard on the 
left vertebral groove, and up towards the vessels of the neck, 
being carried in the direction of the blood-current. TJsually 
this murmur is high in pitch, loud, prolonged, and harsh« 
Occa8ionally the second sound is reduplicate at the base. 

MiTBAL KEOUBaiTANT MUBMUB. 

A STSTOLio onward murmur of maximum force at or just out- 
side the apex beat, f aintly, or not at ali, audible at ensif or m cartilage 
and at base of heart, but clearly heard in left auxillary line, and 
round to inferior angle of scapula, is due to regurgitation of 
blood through the mitral orifice at the moment of the ventricular 
8y8tole into the left auricle of the heart. This murmur is seldom 
d high pitch ; it may entirely cover the first sound of the heart 
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at the apex, but this sonnd may be quite natural at the base of 
the heart, and just to right of ensiform cartilage. 

The second sound of the heart, usually in health most 
accentuated over the aortio valves, is, in mitral regurgitant- 
disease, most accentuated, or intensified, over the pubnonaij 
val ves. The reason is that the left aiiricle and pulmonarj veins 
being over distended with blood, the right heart has to act with 
greater force, and hence increasedpressure falls on the puhnonary 
valves. Sometimes the second sound is notably distinct and 
iharp at the apex (Walshe, p. 864, 4to edition). 

A transient mitral systolic murmur is met with at times in the 
course of chorea, and seems then to be produced by irregular or 
convulsive action in the musculi papillares. 

The pulse in mitral regurgitation is variable. In slight cases 
it niay be fairly najural, in other cases it is irregular in force and 
rhythm. 

Dilated hypertrophy of the left ventricle is the common 
sequence of mitral regurgitation. The systemic sy8tem of 
vessels is not soon affected, and we do not therefore see any 
drop8y unless the dilatation of the heart has become generaL 
The stress of mischief falls on the pulmonary circulation, so that 
we get cough with watery expectoration, dyspn<Ba, pulmonary 
oedema and apoplexy among the results, of prolonged mitral 
regurgitant disease. The liver also becomes eventually liable to 
congestion, as also the kidneys, and if the heart become much 
dilated, we may find albumen in the urine. 

MiTBAL CoNSTRionoN or Stenosis is evidenced hy a thrill or 
tremor, perceptible by the fingers applied over the cardiac aper, 
and by a murmur of diastolic rhythm loudest just above the 
heart's apex, and not audible posteriorly, and the lower angle 
of the left scapula. This murmur, at first feeble and soft, may 
towards the end of the diastole be rough andgrating in character. 
Sometimes, in cases of narrowing of the left auriculo-ventricalar 
passage, no mmmur is audible over the apex of the heart at the 
beginning of the diastole, this being only developed at the end 
of the diastole, immediately before the systole ; it is then reoog- 
nised aa a proBsystolic murmur, Veij commonly mitral stenosis 



is complicated with mitral insufficiencj ; then the prsesjBtoUo 
smrmur passes into the sjstolic murmur indicative of mitral re- 
gurgitation. Pulmonarj congestion and hsemoptjsis are aftiong 
the frequent results of mitral stenosis, the second pulmonary 
valve somid becoming intensifiedi and the right ventride of the 
heart dilated and hypertrophied. 

Triouspid-valvb musmubs are very rare. A systolio murmur, 
most distinct over the lower part of the stemum, sjstolic pulsa- 
tion of the jugular veins, and sometimes enfeeblement of the 
second puhuonarj valve sound f rom lowering of blood-pressure, 
are the signs which indicate regurgitation of blood through the 
tricuspid valve. 

A diastolic murmur over the lower part of the stemum, and 
prsBsjstolic pulse in the jugular veins, would indicate the ez- 
ceedinglj rare conditlon of tricuspid stenosis. 
. AoBTio Valve Insuppioienot is known by the presence of a 
diastolic murmur, loud and of maximum intensity over the 
g^reater part of the stemum. Usuallj the first sound also is 
murmurish, owing to roughness of the aortic valves. By apply- 
ing the finger over the subclavian or carotid arteiy during 
auscultation, the diastolic rhythm of this murmur is appre- 
ciated. 

Owing to the reflux of blood in the diastole back into the left 
ventricle, this cavity tends to enlarge and elongate, so that the 
visible apex-beat is carried downwards and to left. The mur- 
mur, however, is usually louder at the ensiform cartilagethan at 
the apez of the heart. 

The pulse is jerking, rapidly receding from the finger, and 
ii8ually very visible, especially when the arm is raised. This 
Ti8ibility of the radial pulses is not, however, peculiar to cases of 
aortic regurgitation, f or it is sometimes found in association with 
the gouty diathesis. 

A diastolic murmur most marked in the second left intercostal 
space might show constriction of the orifice of the pulmonary 
artery, especiallj i£ associated with hypertrophy of the nghi^ 
ventriclot 




ing aervMi tlie nuddle fine. TbeeonditianftmiRvoiirof anernjsm 
frould be : fitaatioD in tlie amrm o£ Ibe aidi o£ tiie aorta ; 
ribntUe tbrill ; marked aooentoation o£ Ibe eeooiid aoimd over 
the prominence ; gradnaDj increasfaig neaness of polsatioa to 
ibe rarface ; dooble impolae ; djspbagia* »d g;nawing boring 
pafn over spine or ftemtim. 

Anetirjimii of tbe descending aorta gire muriuur londest over 
tbe Nao, and, by pressure on tbe bronchns, weak breatb-soimd ni 
the eorreffponding lung. Shooting pains like rbemnatinm were 
protninent features in one oase that came nnder m7own observa- 
ti(m, and tbe particulan of wbicb are recorded in tbe Medical 
Timei and Oazette of 1876. Tbese anenrjsms often rnpture into 
tho niophagut, or into tbe rigbt or left pleura ; ibea ooUapse and 
floatb rapl<iUy ooouit 
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8ECTI0K 

PHTBIOAL DIAGNOSIS OF DISEASBS OF THS ABDOMEN. 

BEOIOHS OF THE ABDOMEH.— For convemence of de- 
Bcription the abdomen is divided anteriorlj into the epigastrie, 
umbiUcal, and hypoga8tr%c regions, taken in order from above 
downward8. The lateral regions on either side are divided into 
right and left hypochondriac {Le,, lying under the rib car- 
tilages), right and left Uiac, and right and left inguinal, or groin 
regions, The posterior regions embrace the inferior dorscU on 
the right and left, and the right and left lumbar regions. 

The oontents of the above-named regions may be thus cle- 
■cribed: 

In the EPiGASTBio beoion lies the stomach, its lower border or 
larger .curvature crossing the epigastrium in a curved line situated 
nearlj midway between the point of the ensiform cartilage and 
the umbilicus. A small portion of the anterior surface of the 
stomach, and the larger part of its great curvature, are in direct 
oontact with the abdominal parietes anteriorlj ; the rest of the 
organ is covered over, partij by the left lobe of the liver, and 
partij by the left lung. 

In examining the stomach the patient must lie on his back, 
ftnd the upper limit of the stomach defined by percussion along 
ihe line wl\ere the resonant pulmonary note gives plače to the 
tympanitic stomach-note. The boundaiy of the stomach to the 
zig^t niay be determined by f ollowing the duU liver-note tiU thls 
ends in the ]ower margin of the cardiao dulness. The definition 
hj percussion of the lower border of the stomach is not easy, be- 
eaose ihere lies just below it the transverse colon, which com- 
inonly gives, on percussion, a tjmpanitic note like that of the 
stomach. Enlargement of the tympanitic space occupied by 
the stomach indicates dilatation of the organ — a condition com- 
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monly found in gastric catarrh and in ^tricture of the pylorio 
outlet. When much dilated, the stomach bas been known to 
extend far over the middle line to the nght, and beyond the leit 
axillary line. 

Cancer of the stomach, whičh most frequentl7 affects the 
pyloric end, manifests itself extemally as a circmnscribed eleva- 
tion or tumour in the epigastrium, hard and firm to the feel, 
and more or less tender. Cancer of the lef t lobe of the liver will 
produce a similar elevation of the epigastriimu 

A pulsating tumour in the epigastrium to the left of the 
spinal column would be suggestive of aneurism of some part of 
the abdominal aorta, but it must be remembered that in persons 
of hy8terical Or of gouty temperament violent pulsation of the 
abdominal aorta is at times met with of a purely nervous 
character. The aneurismal tumour has an expansiye move- 
ment under the fingers, and is usually the seat of a 8ystolio 
murmur. 

RiGHT HYPOCHONDRiA0 REGION,— In this part lies the liver, 
occupying the concavity of the diaphragm with its npper convez 
surface, while that portion of it which is in contact with the 
thoracic and abdominal wall extends on the front of the chest 
f rom the sixth rib 8uperiorly to the margin of the arch of the 
ribs inferiorly, and reaching in the median line to midway be- 
tween the base of the ensiform cartilage and the umbilicus. To 
the left of the median line it is scarcely possible to define the 
npper limit of liver dulness, as it merges into that of the 
heart. 

In the right axillary line, or line falling from the centre of tiie 
axilla, the npper margin of hepatic dulness corresponds to the 
seventh intercostal space. In the right dorsal line, falling from 
the lower angle of the right scapula when the arm is dependent, 
hepatic dulness corresponds to the ninth intercostal space. 
This posterior dulness extends downwards to the twelfth rib^ 
where it merges in the dulness of the right kidney. 

After deep inspiration the lower margin of the liver may be 
depressed from half to one inch below the margin of the ribs 
when the patient stands erect. The under surf ace of the liver 
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is opposed to the stomach, and lazge intestine, and the right 
kidnej and supra-renal capsule. 

Enlaboehent of the Liveb. 

The liver is proportionally larger in infaney and childhood 
than in adnlt life. In the adult the average weight of the liver 
is one-fortieth of that of the entire body, wherea8, previous to 
pubertj, it may be as much as one-thirtietb, or even one-twen- 
tieth (Mnrchison). 

In cases of bickets the liver is often depressed and elongated 
from lateral compression. Tight-lacing is another well-known 
catise of depression and apparčnt enlargement of the liver. 
Fluid collected in the right pleura, and, more rarely, in the 
pericardium, niay also depress the organ. When the liver is 
depressed by a pleural effusion, its lower maigin is not obanged 
bj very deep inspiration. 

It may be here remarked that before prononncing any opinion 
as to the nature of an abdominal tumour, it is well that the 
bowels be well cleared out, for hardened coUections of fseces in 
the various parts of the colon have been mistaken for ali 
manner of abdominal tumours. Hardened scybalffi in the trans- 
▼erse colon have been mistaken for the nodulated edge of a 
cancerous liver. 

DlAGNOSIB OF VARIOUS FOBMS OF ECbFATIC EnLABOEHEKT. 

Congestion of liver from exce88 of blood therein will produce 
a general and uniform enlargement of the organ, so that it may 
project an inch or more below the ribs in the right mammai7 
line. The enlargement may be due to venous mechanical con- 
gestion from valvular cardiao obstniction, and in such čase sooner 
or later it will give way to the opposite oondition of contraction. 
The pressure exercised by the distended hepatic veins canses 
atrophy of the central portion of the lobules, and so causes a 
granular condition of liver— different, be it remembered how- 
ever, from the contraction of cirrhosis, where the atrophy com« 
mences at the circumf erence of the lobules. 

In active bepatio congestion, where the engoigement oom< 

4— a 
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mences in the arterioles, the enlargement is less marked than in 
the mechanical form of the disease. 

In hepatic congestion there is a f eeling of painful distension in 
the region of • the liver, the surface of the enlarged organ is 
smooth, and usually in a day or two the conjunctivae become 
yellow, and more or less of a jaundioed hue tinges the skin, 
while the tongue is f urred, and the stomach irritable. 

When the enlargement of the liver is due to an obstniction, 
howeTer caused, of the biliarj duct, jaundice is a marked sjmp- 
tom ; the stools are white and free from bile, while the urine 
is dark and bilious looking. 

Abscess of the Liveb, whether due to pjsmia or to 
djsenterj and long residence in a hot climate, will cause a yery 
painful swelling of the liver. Often the organ enlarges upwardsy 
and the abscess may burst through the diaphragm and pus be 
coughed up from the hmgs mixed with.more or less blood. 
Shiverings, great pain on pressure, and on movement from side 
to side, and the general historj of the čase, point to abscess as 
the cause of the hepatic enlargement. 

Waxt ob Lardaoeous Enlargement. — In this affection the 
liver undergoes greater enlargement than from any other 
disease except cancer, A lardaceous liver has been known to 
weigh 180, instead of the normal 50 or 60 oimces. On palpa- 
tion, the enlarged liver is felt extending below the ribs as a 
dense, firm, resisting mass. The outer surface is smooth, and 
the lower margin rounded and free from indentation. The 
smoothness of the edge distinguishes this form of liver disease 
from cancerous or syphilitic affection of the organ. 

In waxy enlargement of the liver there is rarely any jaundice, 
or ascites, and other organs, as t^e spleen and kidneys, are 
usually affected with the same waxy change that affects the 
liver. Frotracted suppuration in some part or other of the body 
is the common cause of lardaceous disease of organs. 

Fattt Liver. — Like the preceding, this is an example of a 
painless enlargement of the liver. The extent of overgrowth in 
the size of the liver may extend nearly to the umbilicus. The 
ribs are not bulged, and the surface of the liver is smooth and 
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its margin even and rounded. Jaundice and ascites very 
seldom are found in connection with the fatty liver. The skin 
looks Tery bloodless and has a semi- transparent waxy appear- 
ance. Fattj liver is common in cases of advanced pulmonary 
phthisis. 

Htdatid TiTMOURS constitute another cause of painless en- 
largement of the liver, attended with very little constitutional 
disturbance. The tumour may attain to a great size, is smooth, 
painless, and free from irregularity. If there be several cysts, 
then the organ may have a lobulated feel and appearance. If 
the oase be very obscure, a cyst may be punctured and an 
alkaline fluid abounding in chloride of sodium can be with- 
drawn, in which the microscope will reveal echinococci, or shreds 
of hydatid membrane, thus making clear the nature of the 
čase. 

Canobb of the Livbb may be secondary to cancerons disease 
of the pyloru8. The enlargement ot the liver is great — a can- 
cerous liver has been known to ^eigh 250 ounces — and if the 
cancerctus growths press on the common bile-duct, persistent 
jaundice will be the result, as I have observed in more than one 
instance. The enlargement is progressive, and in the softer 
forms of cancer may be so rapid that a weekly increase of 
growth may be noted. To the feel the enlargement is usually 
irregular, but sometimes the cancer is gathered into one large 
central mass, and the disease may be confined to the left lobe 
only. The tumours are always more or less tender on pressure, 
and sometimes the general outline of the liver is tolerably regular. 
This occurs when the cancer is of the infiltrating, rather than of 
the nodular variety. Jaundice and, sometimes, abdominal drop8y 
(ascites), are symptoms in hepatic cancer. 

CoNTBACfnoNS OF THB LivEB are observed in cirrhotic con- 
traction of the organ and in acute yellow atrophy of the liver. 
Marked dimlnution of the area of the normal hepatic dulness 
ivith ascites distinguish the first of these states, and acute jaun- 
dice and fever are concomitants of the second, much rarer, form ot 
atrophj* 
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FLUID IN THB FEBITONSUlf. 

Asdtes, or abdominal dropsj, is a condition very important of 
recognition and reqiiiring distinction from pregnancj, ovarian 
dropsj, and some other forms of abdominal enlargement. The 
signs of ascites are these : 

1. Enlargement and uniform swelling of the abdomen. 

2. Fercussion note dull in the flanks, whither the fluid gravl« 
tates as the patient lies on his back. In the centre, where the 
intestines float np, percussion wiU yield a tympanitic note. 

8. Fluctuation of the fluid is felt by the laying the left hand 
flat on the side of the abdomen, and then tapping on the other 
side witb the fingers of the right hand. With čare even a few 
ounces of fluid in the cavity of the abdomen may be detected by 
this procedure. 

OvABiAN Gtsts are kno^n, when in an early stage, by their 
appearing from one side of the abdomen, and the outline can of ten 
be defined by the fingers. As the cyst grows it ascends in front of 
the intestines, so that the prominent part of the abdomen is dull 
to percussion while the flanks are resonant, just the reverse of 
the conditions met with in ascites. 

In ovarian tumours the distance between the umbilious and 
the crest of the ilium may differ on the two sides, being greater 
on the side from which the tumour has sprung. This never 
occurs in ascites. 

The umbilicus does not protrude in the čase of an ovarian 
tumour. Sometimes a coil of intestine crosses over an ovarian 
tumour or any other form of abdominal tumour, then a belt 
of tympanitic resonance will be found following the conrse of 
the intestine. 

When ascites and ovarian dropsy oo-exist, changing the posi- 
tion of the patient and observing the gravitation of the fluid 
will aid to dear up the diagnosis. Hydatid cyst8 usuaUy grow 
from the liver, but the possibility of such a cy8t originating in 
the pelvis and growing upwards must be kep^i in view« Puno- 
ture of the cyst and examination of the ovacuated fliud woiild be 
necessaij to settle the diagnosis. 
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EIAMTNATION OF THE SPtEEN. 

To feel, or palpate, the spleen, the fingers must be thnist well 
tmder the margin of the ribs on the left side, while the patient 
draws a long breath. If the organ be 8lightly enlarged, it can 
then be felt as a smooth mass with a notch on its auterior and 
inner border. When verj large, the spleen grows in a direction 
downwards and inwards toward8 the median line. It is onlj when 
verj large that the spleen eztends upwards against the diaphragm. 
Tumours in the substance of the spleen are Yery rare ; the en- 
lai^ement generallj maintaining the shape of the spleen, with 
its notches or indentations, which are very readily felt. The 
Burface of the enlarged spleen is smooth and f ree from irregu- 
larity. 

The acute diseases in which 8welling of the spleen should be 
looked for are typhoid and typhu8 fevers, small pox, relapsing and 
intermittent f ever, and py8emia. In old standing cases of ague, 
the enlarged spleen is called the ague cahe. 

In general lardaceous or waxy disease of the organs of the 
body, and in syphilis, the spleen is of ten enlarged. 

In leukcemiat the disease in which there is exces3 of white 
blood corpuscles in the circulatlng fluid, enlarged spleen is con- 
8tantly met with. The spleen can at times be moved about freely, 
in consequence of a lax state of its ligaments. 

EXAMINATION OF THB KIDNETS. 

The anatomical relations of the kidneys prevent our being 
able, by percussion, accurately to define the extent of either of 
these organs. 

Posteriorly the space included between the lower edge of the 
eleventh dorsal and the upper edge of the third lumbar vertebraB 
corresponds to the region of the kidney, and here it is covered by 
the mass of the sacro-spinalis and quadratus lumborum muscles. 

PALFATION OF THE KIDN£YS.— When the kidney is much 
enlarged by distension with fluld, as in hpdronephroaiSt or 
.with pus, as in ppelitis, it can be felt by the hand through the 
anterior abdominal wall as a soft fluctuating spherical tumour. 



If tile pos or oUier lliiid enddenhr fiAd tank mto ihe mine^ tlie 
tomoor of tbe kidnej lapidlT sabsides. 

Tbe Iddner appean Mmetnnes, noore olten ib vomen tfamn in 
men, to beoome dislocated &am iUi nomiml poeitiaii, and &ee to 
move, 00 that wfaen gnuped br the haad it elips froiii the fingen 
SfB a imooth, paunlpa«, bean-shaped bodj. To feel tiie kidnej 
tbtu, tiie flank mnat be well grafsped in tiie hand, tlie fingeiB 
being below aod the thnmb aboTe. 

£XA]fI5AIIQ3r OF THB USI5& 

Oaantttj, ooloor, reaction, spedfic gr at itj, aad abnovmal eon« 
ititnents are the points to be lemembered in eTamining urine. 

OuASTiTT. — The average amonnt of urine passed in twenty* 
fotir houn by healthj male adnlts was foond by Dr. Paricea to 
be 52J flnid onnoes. 

When the skin pere pir es freelj less water passes hy the 
kidnejrs, and in febrile diKeasea, as well as in inflammatorj 
affections of the kidney (nephritis), the amoont of nrine is 
commonlj diminished. 

In the later fstages of heart diseases, when the venoos sjatem 
becomes overfilled and the arteries oomparativelj emptj, the 
nrinarj secretion will be fonnd diminished. 

In Diabetes mellitus and insipidus the mrinarj secretion may 
be increased to four or five times the amoont passed in health. 
In hy8teric attacks often large volumes of pale urine are dis- 
charged. 

CoLOUB. — ^Normal urine varies in colour from pale jellow to 
amber or yellowi8h red. The most oommon abnormal colouring 
matters that may occur are biliary matter and blood. 

Biliary matter is detected in urine by pouring some of it over 
fli white plate, and then allowing a drop of nitric acid containing 
also tiitrous acid to mix with it ; as the two fluids miz a zone of 
colour b found, with rings of green, blue and violet. 

Blood will give to urine a decided red colour, if present in any 
amount, and mixed with the urine. If in small quantity it 
gives a 8moky look to the urine, and in the sediment may be 
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seen blood corpuscles. A very good test for blood in urine is 
the addition of some tincture of guaiacum and ozonic ether, when 
a fine blue colour is quickly produced. 

Ebaction. — Healthy urine is acid and tums blue litmus paper 
red. After long standing urine becomes ammoniacal and 
alkaline, and this alkaline change may take plače within the 
bladder in some chronic inflammatoij affections of that organ. 

Spkcific Gravitt of healthj urine varies from 1016 to 1020, 
as measured by the scale on the urinometer, distilled water being 
taken as 1000. In disease, as for example saccharine diabetes 
(diabetes mellitus), the specifid gravity may rise to 1040, and 
in some cases of Brighfs disease of the kidney it may fall as 
low as 1005, owing to non-elimination of urinary excreta from 
the blood. 

Abnormal CoNSTiTnENTS.-^Albumen may pass from the blood 
wilh the urine in cases of disease of tHe kidney. When this is 
the čase, the urine willform a white tnrbidity on the addition of 
nitric acid, or on boiling. In either čase the albumen is coagu- 
lated, and this coagulum is soluble in alkali, so that if the urine 
be alkaline it must be acidified before it is boiled. 

Casts or cylinders of fibrin and fatty, granular, or epithelial 
matters must be sought for in the sediment of albuminous urine. 
Their presence indica^s disease of the kidney structure. 

The presence of sugar in urine causes it to ferment whexi 
mixed with yeast. A good test for the presence of sugar is that 
known as Moore's test, where the urine is boiled 'with liquor 
potasss. If sugar be preselit the contents of the test^tube, 
after boiling, become of a dark mahogany colour. 

In using Trommer's test for sugar, a little solution of sulphate 
of copper is added to the urine after mixing with liquor potassse, 
and then, as the mixture is warmed, a red deposit of 8uboxide of 
copper falls at the bottom of the tube. 

When pus is present in urine, as in pyeliti8, the urine forms a 
thick ropy mixture on adding liquor potassae to the purulent 
sediment. Deposits of phosphates, lithates, lithic acid, oxalate 
of lime, cystine, etc., are discovered by the microscope, and 
their characters must be leamed by becoming familiar witb 
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tbem u (k{»cted in tbe flhatzatiaiis foand in works on nrinai7 
patboIogT, and oon^nriiig theae witii ^pecunens ▼iewed under the 
microsoope. 

XXAMErAZIOS C9 THK DSTESTIHSB. 

In p^aminiTtg the ooone of the intestinal canal, the hand maj 
encouDter masses of haid /aeal aeeumulatUms, the recognition 
of which is xery importanL 

These sort of tnmonra are nsoallj f elt on the right or lef t side 
of the abdomen in the coorse of the oolon, as irregolar, movable, 
8omewhat tender masses. The diagnoeis is made certain bj 
noting the effect of porgatives and enemata in removing the ac- 
cmnuhktion. When there is a strictore of any part of the intes- 
tine, the peristaltic movements of the bowel can be seen and f elt 
in the portion of the canal above the strictore. Large collec> 
tions of fluid in the stomach and intestinal canal give rise to 
dulness on percnssion, and gurgling, splashing movements on 
], Ipation by the applied hand. Gas in the intestine or stomach 
^ields a more or less tjmpanitic note on percussion. 

The diagnosis of stricture of the rectmn, and of fissure, piles, 
or cancerous disease of that part, is made out by ezamination 
with the oiled finger passed well up into the gut, and also by the 
use of the rectum boagie and the anal speculum. 

EXAMINATION OF THE UTEBUS. FBEGNANOT. 

Only when the uterus is enlarged can it be felt through the 
abdominal wall. At times firm sub-peritoneal fibroid tumours 
grow from the womb, and extend into the abdominal cavity, 
whore they are felt as hard masses. 

By passing the uterine sound into the cavity of the womby it 
will be disoovered that the abdominal tumour moves as the 
utorus movesi and this is a proof of their intimate connection. 
It may be »bserved that the passage of the metallic soimd into 
tho utorine oavity at times gives rise to discharge, much pain, 
anii Boniutimes even peritonitis ; hence, bef6re nsing the instru- 
ment, the practitioner should Btudy the method of its employ- 
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ment in some special work, and after its emplojment the 
patient should be caused to rest during the remainder of the 
daj on a sofa or bed. 

By means of tactile examination of the ntems per vaginam, 
we ascertain if there be any hardness, irregularitj, or thickening 
about the os and ceryix uteri. We further observe any undue 
heat, tendemess, weight, and want of mobiUty about the uterus. 
By means of the sound passed through the cervical canal into the 
uterine cavity, we disčover the length of the cavity, and whether 
the cervical canal be duly patulous and f ree from constriction. 

The adult healthy uterus measures from the margin of the lip 
to the f undus nearly three inches, and its breadth between the 
two Fallopian tubes is about two inches or rather more. The 
length of the transverse chink, or os uteri, is from three-eighths 
to half an inch. The os, it may be observed, varies in form in 
diffei^nt .individuals ; usually it is a transverse slit, but with 
some it is circular, and in. others triangular, like a leech-bite — 
especially is it thus found in women who have borne many 
children. It is generally about the size of m goose-quill, or 
rather smaller. 

The cervical canal is from half to three-guarters of an inch 
long ; it first widens, then contracts again, where it enters the 
cavity of the uterus. The mucous membrane lining the canal of 
the cervix is disposed in rugse, branching out from a centre, and 
this has been called the arbor vUcb, In passing the sound, espe- 
cially if it be a small one, čare must be taken not to get the 
bulbous point hitched and arrested among these rug» of the 
arbor vitce. 

The weight of a virgin ntems is from seven to eight drachms, 
but after child-bearing it amounts to an ounce and a half. 

The lower portion of the uterus can be investigated by the 
finger per vaginam, and examination with the vaginal speculum 
which show any erosion or ulceration of the os or change of 
colour, and through the speculum local applications to diseased 
parts can be made. 

THE OVAJIIES. — These are the essential organa of genera- 
tion in thd female, and are oval bodies, each about an inch and a 
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qtiarter long, hanging looseIy in the pelvis, and attac]|}ed to 
either side of the uterus by the posterior duplicature of the 
broad ligament known as the ligament of the ovarj. 

To investigate diseased conditions of the ovar7 in an early 
stage, the intestines and bladder being emptied, the patient 
must lie on her back with knees drawn up so as to relax the 
abdominal muscles, and then pressure should be made back- 
wards toward8 the brim of the pelvis from a point a little above 
the curve of Pouparfs ligament. Swelling and tendemess of 
the ovit.ry will thus be detected. Professor Simpson used to get 
the diseased ovaiy between two fingers introduced well up the 
vagina, while the other hand wa8 pressed down into the brim of 
the pelvis on the same side. 

Ovarian dropsy and its distinction from ascites has been 
already considered, and for the diagnosis of pelvic cellulitis 
and pelvic hsematocele and the more special forms of uterine 
tmuour and uterine displacement, we must refer the reader 
to some of the special works on gyn8ecology and uterine patho- 

In pregnancy the uterus rises as a rounded tumour above the 
8ymphy8i8 pubis about the fourth month. The abdominal 
enlargement increases imiformly, and when the gravid uterus 
reaches the umbilicus, it pushes it f orward, so that in the sixth 
and seventh months it is about level with the surrounding skin, 
and afterwards it projects beyond it in most women. 

To the feel, the uterine tumour is well defined, firm, and 
elastic, preserving its form in ali positions of the body. 

To hear the foetal heart pulsating and the whirring sound of 
the tUerine sovffle or bruU placentaire, the patient must lie on 
her back, and ali disturbing noises, such as watches or clocks, be 
removed to a distance. The abdomen should be uncovered, and 
then the stethoscope placed on a line from .the umbilicus to- 
Tvards the crestof the ilium, first on one side, then on the other; 
and it is usually on the left side that we succeed best in dis- 
covering the rapid, short, regular, muffled tickings that mark 
the toetaJ heart-beat. The number of bounds varies from 120 to 
160 in the minute, and the earliest period of pregnane/ at whicb 
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they inay be heard is the end of the fourth month. The foeta 
heart in the female is more rapid than in the male. 

The bruU placentairei or placental murmur, is heard in the 
second half of pregnancy ; it is synchronous with the arterial 
pulse, and is developed in the dilated uterine arteries at the 
i>art where they terminate in the uterine veinst 
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